
DOCUMENT RESUME

ED 097 41t CE 002 114

AUTHOR Hambleton, Ronald K.; Olszeuski, Francis
TITLE Woodworking Objective and Test Item Bank: Appendix J.

Finil Report.
INSTITUTION Massachusetts Univ., Amherst. Center for Occupational

Education. \

SPONS AGENCY Massachusetts State Dept. Of Education, Boston.
Research Coordinating Unit for Occupational
Education.; New York State Edrflation Dept., Albany.

/ New York Research Coordinating Unit.
PUB DATE' Jun 72
NOTE 92p.; For related cuments see ED 060 218, ED 085

541, CE 002 111-1 `N

EDRS PRICE MF-N0.75 HC-$4y,0 PLUS POSTAGE
DESCRIPTORS *Bebavioral Objectives; *Criterion Referenced Vests;

Curriculum Development; Educational Objeciives;
Industrial rts; *Item Banks; Measurement Techniques; 1

*Performanc Based Education; Test Construction;

,

Trade and I dustrial Education; *Woodworking I

IDENTIFIERS ESCOE; Mass chusetts; New York

ABSTRACT
This_ s one Oithe outcomes of the work of the

Massacitusetts Evaluation Service Center 'for bccupatiOnal Education
(ESCOE). The purpose of the work described in this report is to
provide a set of specific behavioral objeCtivetjor woodworking
teachers to use in the development of their high school curricula.
Special emphasis is given to a discussion On the rationale behind
Criterion-referenCed testing. The remainder, of the document is .

devoted to a description of the development'of the objectives and the
test item bank for woodworking, and gives the following information
to the teacher: obja_ctive code (block/unit), objeCtive number,
o jectivevfinal proctuct,:evaluation criteria, and a description of
the operation. "Also included is a detailed-list,of materials needed
to test each objective and a 25-item bibliography. The document
concludes with. two appendixes on preteit materials and block and unit
breakdowns. (BP)



FINAL REPORT BEST COPY AVAILABLE

Evaluation Service Center.for Occupational yucation
ti

1

APPENDIX Ji

Woodworking Objective And Test Item 3ank

by

Ronald K. Haniblaton and Francis Olszawski

Submitted To:

Commonwealth of Massachusetts
Department of Education
Division of Occupational Education
Research Coordinating Unit
Boston, Massachusetts

4z

State of New York
Department of Education
Bureau of nal Education
Research noting Unit
AlPenIg'itleW York

Evaluation Sante Center for Occupational education
Center for Occupational lidgmation, School.,ef Education

University of Massachusetts, Amherst

June 1972

.k44

0
O This test Is one of four tests published as separate appendices to the

Final Report of the Evaluation Service Center for Occupational Education,
Center for Occupational Education, School Of Education, University of
Massachusetts, Amherst, Massachusetts, June 1972.



TABLE OF CONTENTS

Paje.

Overview of the Performance Test Development Project iii

1. Rationale for Developing the Objective and Test Item Bank.

1
,\ 2

3. Description of Materials I /I

4. Using the Objective and Test Item Bank 4

5. Description of the Pretesting 10

6. Some Backgrourd on Criterion-Referenced Tests

'2 -.Purposes

7. ObjeCtive

8. Materials

and Test Item Bank . . . .

4 1

Needed to Test Each Objective

9. Reterences

APPENDIX A:

APPENDIX B:

Pretest Materials

Block and Unit Breakdown 74

25,

53 1/4

63

65

I

,,



rN.

liaykground

iii

11 -1z rERFORMANCE TEST bEVEL0PMENT PRWEW
t .

.

\

fh, l968 AmtAltimept to the Federal Vocational-Technical
tducation Act

mandated the development of state-wide evaluation systems for the administra-

tion and operation of federally supported vocational educAtion. Parallel to'

this mandate the Research Coordinating Unit director for the Commonwea]4 of

Massachusetts was in the process of completing some pr,desigtiactivixies for

the development of a vocational-technical edUcation managementinformation

3y:Acm. By 1969 the predesign of this system had moved into the feasibility

stages and Specificationg of the system were being developed.

At this stage of development New York Sta,e,Which already had a fine

centralized testing progtam, became interested in the philosophy espoused

I

t
.r -

ne Massachusetts system and joined in the funding of a mo.:e intense feasi-.

bilitv test, which4ventually became the source. of the Performance Test De-
.

ivelopment Project.. The Evaluation Service Center for Occupational Education

(ESCOE) was funded in July 197X and was housed,in Amherst, Massachusetts, to

__tcst.the'feasibility of systems development based upon the principles of (1)

\
local yritrol and development vocational curricula, (2) data-based feedback

,

bast,C, 1115ou tailored per!ormance tests, and (3) ctirricAilum description through

terminal r,ehavior objecties.,: The following report deals with a sobrompunent

Lo:OE system whi 4.4,1s designed to develop performance tests as

ware s.tpport for thesCOE program.

Whats arA Whysof-Ferformance Testing

k

Verformancv testing is more a new reality as opposed to a flew toncept i.
edueatiun4 tesLng. fhe concept grows out of the need felt by (Hacators to

v
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.\ . / .

sample al. sal Performances of trainees ilo opposed to ilierely measuring s ptom

.

of 'Sited (or ntend d) coMpetencies t rough paper atcl pencil tests' an 0
. .

1 . \ ,
.

. :

rel ing upoA to pre ictivepowere(i.e., previously established assoc at

of'paper and pencil test scdkes to some hypoth.IiCal* observed. crite
.

I '
. i

,

-..competency in performance),of,the tept to infer competency acquisitio

felt need has grown in part frow the Viability of standardized achiev
. .

tests to deal with the uniqule objectivei\ of a specificeducitional p.

I..% .

i

tn part from the reportedly low cotirelations between measured. skill:
I

., /

the-io!).(orill.-91e-shoOte0(51.111armds,atfrb the 'o.1-d---:Par

ons

n of

Th.

ment

involVed in the, paper and i)4;i6.1 testing \situation.

Iiience the performante test can be coiceived of as a criterio

test, that.(1) it is obje tive or crit ribn-centered (in one

pondence with the extant component of a st\itted objective); (2)

ascertain a subject's possession of a specific competepcy rathe

1

plete a,comparison'of the subject's cbmpetenCy level to a previ

norm group; and (3) it usually requires a 4qhotomOus decision

the compe4encyJias been demoristrated. The' erfortance test ca

to be a speciilcase of the criterion-referenced test in that

finite attempt to establish fidelity between the sample observe

- P 4

ogram,

and on-

realism

,-refe med.

o,one corkes,

seeks to

than to com-

usly measured'

s to whether

be construed

here is a def-

ion of the-_ per-

. ..

In the evaluation et instructional programs in vocational technical edu-

cation, the concept of performance testing is especially apprOpriate for sev-

eral different reasons. .First; performance tests can be hypothesized, to pro-
,

duce more relevant and valid date concerning the instructional program output.

Vocational program objectives tend to deal with competencies which require

concurrent behavior changes across several domains of instructional objectives'..
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Ili tip, thk acconiplIshineilt of a vocatio al :objective may tiepend tipun the

vpmont ul a psychomotor skill, the ma

of some fundamental facts, and _the d

.tery of a cognate process, the acquiring
e yr.

elopMent of a partituT4r attitude. Un-

like paper and pencil tests, which em hasize-the-measurement of the cognitive

aspects of the performance or observations which emphasize process and act

components, performance tests possess the. potential ;to measure the ,mixture of

behavior dOmains appearing in the desired performance., The performance test

can therefore be argued to offer a valid means ofaleasuring intended outcomes.

Second, performance tests produ e product records which can be studie4 by

teachers to diagnose the place in th, instruction where a weakness may have

occurred,. aiding considerably their
i

libility to analyze their instructional

,

Led :tads: Since the teacher can detetImine what aspects of the competency are

missing, he can trace the point in liI s instruction where his objectives werO

1

not met. Also, since the product is! concrete it can be kept. longitudinally'`,

to analyze pupil growth at'diftferen stages of a multi-year program.

o

Third, the nature of the data, produced by performance testing contains

the flexibility demanded by the information needs of an evaluation system, .

.The tests are constructed in one-tc;-one correspondence to stated objectives,

thus enabling-selection of test c ponents from a inn r-tri-Pich

a manner as to tailor the testing.to th\measurement of a unique set of pro-
,

gra01 obje,tivos. Since the tests' are objective speeltic.-4=0012Arisoe.s="0iM;11

aspects an instructional program are possible. Since the tests are critcr-

skill attainment in .a particular area of interest can be as-

tertaiaea; hence output of instructional programs can be
\
teseribed relative

o pt.rct,i4e of skill .levelopment.
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The (1..5; [g

14elapment,

iof HI. performance_ ests_had to take_lato.account both the I_ _______

:philsophical d-thelqierational s ructure of ESCOE. At times both of these/

structures s rVed as restraining alnd occasiona ly frustrating hurdles for the

The iilosophic4l nature of/ESCOE provided the foundation of principles

test develo ment to

/ I
which are believed tb have caus d the performance tests tp be unique. Since

/

the objectives were encrated by each local school, several very SiMilar ob-

jeetives appeared f a sin a behavior within a subject. Dr. David Berliner,

>'-how with 5/i'le FarW.t labo atory for Educational Research and Development,

invent °d a process tio state these simaar objectives into a synthesized form

ompanied Eby item'changes providing for\the unique characteristics of eac

objective. Thus, if enough objectives from different schools were collects ii

to repreSeni the curricula, by synthesizing those. objectives one could arrive

at a statement of alldesirable'behaviors within one curriculum.

The raw objectifes based upon the curricula of each of the participating

schools were synthesized to identify the major behaviors within a curriculum

area. Hence, if the process worked ideally withi, a curticulum area -a linear

s.et of behaviors was produced. The degree to which this process failed to.

prod,ce d. linear array of behaviors comprised thk first major restraint.

If a singular listing of behaviors could not be gaind. then' singular test

items could not be written.

Aiecald philosophical principle which developed into a restraining fa--

for WdS the decision to test only locally-maintained objectives within a

q)ecifi.: program. This principle actually involved several implications for

testing. First, a student would be tested only on the objectives maintained

4
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/
'by tilt; ,arrIcOlum he was-reed4ving. Therefore; the test Items had t-rrhe de.

scribed In form indicattng one-to-one correspondence with the synthesized

,

objectives 's° that the local teacher could select only those/ maintained
(

. i

for his course. This selection pattern, however, did increfise the logical

asSumption that the tests possessed high validity in regard to ille.courses

for which they were designed to measure outcomes. Second h item had to

be independent.in its ability to be administered, since p evious or adjoining

items would not necessarily be administered with it. Thl.s item independence

served as a restraint to test development in that objec6.ves Could not be

clustered into tasks involving several test items.

Tie third restraint.involved,both philosophical operational aspects

in that forms of scoring were preferred by the two cooperating states:

Philosophically, the state coordinators differed on the location of scoiing;

this disagreement became a restraint to test development in that the items

developed had to be scorable both in the local school and at a central test

center. Three forms of scoring meeting this restraint were adopted, with

choice of scoring form depending upon the nature of the individual item.

Two of the forms are :lsed upon meeting the restraint with -a single scoring

proces.s. The ,.hind form requires two different processes in Order to meet

the dual scoring restraint.

The :,coring approaches requiring only one process are (1) the caliper

form. , In

placed in

mechanicall\ scored form and (2),the selection of correct response

the mechanicAlly scored approach, several measured settings can be

a test scoring kit; the student or teacher records by label which of the set-

ting,i fits the final product. A key of correct setting labels can then be

referred to, producing a dichotomous score for the product in terms of size



tolerances. In the selection of correct response approach, reet-i-en-keys-

'can be applied directly to the students' responses. In both cases either a

central oificepr,an individual classroom teacher can use.the keys.

The third +ring form is not as simple, since two types of scores are

required to meet the dual-use restraint. This scoring form is necessitated

by the many tasksin the vocational curriculum which require expert observer

judgment for the determination of performance quality. The two types of

scoring needed for thes items are (1) structured criteria for'observation,

and (2) pictorial record (color-coded to facilitate central scoring). 'The

structured criteria for obs rvation communicate to the teacher what aspects

of the product to check in /order to judge the performance successful. These

criteria would be used clash. Irithe pictorial sf:oring process, camera

angles. havf been desert edswilyh would allow Polaroid pictures td be taken

as records the fini hed product. Color-coding the criteria checks would

enable observes in a central lOcation to determine the quality of the per-'

formance.

Each of these hree approaches provides a means through which credible

and unbiased score can be obtained. All of the processes can he scored by

individual teaches and, used within a classroom setting without the aiL: ,ot n.

c,entral scoring cation. The fourth restraint to test development ar:L., :.:t

this point, since. it Is impossible to.arrive at an immediately usable set of

norms-through e current scoring system and the dichotomous item response

without implem ntation of a program designed to gather enough data to norm

the tests.

Two other restraints were present throughout the test development proj-

. ect, both operational in nature. First was the quality and quantity of the



behavioral ob ectives themselves. Few if any of-the curriculum areas were

fully,descri Al and the tests developed are limited to described curriculum.

In-two test areas, more items were developed and the synthesization process

Was repeated in order to sharpen the synthesized objectives. In these cases

'much curriculum had been left undescribed and the fill-in process aided con--

siderably in explaining the deiscriptionsi HOWever, complete and multiple

-pis of items were not available from each school; therefore the test items

May he sacking in content validity in cases of consultant- written items., may

be presentative of.several.behaviors, and me i hence be difficult to test

or represent only a small segment of the previously unwritten curriculum.

The second operational restraint was that of time. Although the budget

was small, the §eriously close deadlines development work made time an

even greater restraint. Creativity is sometimes especjally evasive under

deadlines and within the constraints of 'administrative conflict. Still, the

time dimenSions were met in terms of design. Since schools were clos....1 dur-

ing the critical month of June, illustrations of some items of the tests

could not be produced; therefore only plans, item descriptioni, materials

descriptions and administration instructions couldube developed.

A final restraint can liSe observed in the language in which the proposal

was written. First, several terms apparently changed in meaning or in rele-

0
vanr:e to the project once development began. One apparent change occurr,i

in the description of sixteen tests for four areas. One test for eaJ level

of a curriculum area. cannot be developed so as to be equally relevant to all

schools. Since the schools maintain different objectives, different items

/ must ht a,,signed to each school, even on the same level:. Hence a more ap-

propriate process becomes the development of an item bank from which tailored
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testscan' be developed tor each individual program. Second, the rime rt-
,

v,"

straints and the differences in nature of curriculum required different kinds.

of tryouts; making the language of the proposal seem

Purposes-of the Test Development Project
at*

sometimes inappropriatt\.

The detign, of the _test development project included not only the goal of\

,-

produeing tests as products but allso the goal of establishing feasibility of .'''4

the test development :effort scrota a trodd spectrum_ of vocational-occupa nal :'

curricula. For this-reason four 4fferent areas of vocational curricula were

selected for test' development. .Th4z. four area differed in hypothetical

.
.i

difficulty of test development.
. .

.

The-.areas chosen were machine shop, wood-
.-1

,
!/

.. .

working and carpentry, electronics, and automobile mechanics. The automobile

1

mechanics area was hypothesited to be:the most difficult sin e manufacturers

determined the curriculum, which therefore differed across c mpeting manufac-

i

tuters.

The performiiice'tests were' hypothesized to be sufficiently flexible to

fulfill many 'purposes 'of a comprehensive ovaluation,syitem.; Because-of their

proximity to the desired outcomes, performance tests were lOothesized,to

serve as (1) Student diagnostic acid prerequisite instruments, (2) diagnpftic

instruments for the analysis of instruction, (3) criterion instruments, (4)

measures of classroom achievement, and (5) program success indicators. Each

of these uses has already been piloted to ,,,om,extent.

The performance tests as developed have several application conveniences.

First, since the test items are paralleled to synthesized objectives, competer

selection of test items or "synob" comparison of items can be used as a Meth-

odology for tailoring tests to instruction. SecOnd 'since the conceptual

frames of the tests can be described, each test/his built-in potential up-



Zi. tat 1 lig 'fli oxt ens i on by I be. c 1as oom teacher ../
Probluns Encountered

Problems occ red from three viettpoints, First was the problem'of la

of known

-S-einid was

k

ection, a handicap which often.,occurs in the area of development,

tlie problem of lack of perfection car completion or the objectives..

:
used as raw materials for- the development of test items. Third was the prob-

1

17 of contending with dual scoring requirements and with several different

\
kinds of prognen emphasis and structure.

The first problem has been emphasized recently with
/

done "on criterion-referedced testing. From a conceptual

the development work

point of view, the

.

criteria previously used to determine the quality of norm-referenced tests

can no longer be used for criterion-referenced tests:. Since the measurement' . ., .

strategy of the criterion- referenced test and the performance testis to de-. /

.

1

. , .,,

-,-
/-

I

termine the possession of either a skill or the capabilitkAo carry out aflr<

activity or-proce'ss the degree to which the testdifferentistess between :

:._.

':..

subjects t3king he tests does nothing to indicate test quality. Unlike the.. )

\

0

norm-referenced test, in which measurement strategy is to distin uish between

subjects, the performance test cannot be hypothesized p produCe large dif;.'

ferencos across subjects nor can any specific level of difficulty be expected.

Hence, average levels of difficulty and large differences between subjects do

-not indicate quality of the perfotmancaiotest.

In pelrformance testirig, some concepts of reliability still appear useftil,

while others appear to have lost their relevance. Reliability over time/. or

test-retest reliability, is still meaningful as long as the time between tests

did not include opportunity for the subject to acquire the skill in question

Since performance tests are designed so that each item does/not necessarilyI
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refer to the same skill or activiity, reliability indices dealing with homoge-

wiry of the tesx no longer appear to be relevant criteria for test quality.

The degree to which the items of a performance test cover the stigjikof.

an area and approximate actual required performances operates in a similar

relatiooship to the perforthanc-e test as that of 'a prediction .ndex to a norm-

referenced test. This_degree of similarity might be compared to the concept

of'lidelity so often used in the recording industry.

The second problem area involved the quality'of the raw,materials used.

As should be expected, the synthesis process doe6 not apply evenly to all

areas and was not applied with the same consistency to each set of objectives.

in the machine shop curriculum area, between 70 awl 80 percent..of the content.

was el escribed by the objectives. These objectives possessed adequate depth

ac'ros.; !ikill areas to enoble the synthesis process to produce clearlsynt-

sized object ves describing unique. performances. The creation of items

parallel try he synthesized objectives 'and possessing the ,indepepderire and

flexibility required
by4he.philosophy of; the syst was a straightforward.

prOess.

In tne woodworking area, between 60 and 75 percent of the content was

describe. Unfortunately,, the synthesizers of the raw objectives failed to

produL ,ynthe'sized objectives which dealt only with single performancts.

Instead, the raw objectives were synthesized by similar or related beha.Aorl,

and the product ..of this process via:11,a matrix of similar performances (rather

than a single performance) with several form ges denoting differences in

conditions and extents across schools. .SinceHt ese products aeemed usable,

the decision was tade to produce a matrix'of est/ items generAtekin

one correspondence to the performances included in each synEhesi704 object'



This decision was the. source of some time lost due to the expanded number of

test Items which had to be written; however, this increase in itemswas ac-

companied.by a large fncrease'la teitspecificity, which increases the degree

to which the performanctest cam.be.tailored to fit a given instructional

. .

program without,any noticeable loss of efficiency of the item banking process.

Due to thevarianceof material And the limited scope of the objectives

developed for.theelectronicsturriculumarea, a decision was made to rewrite

many the synybesized objectives. For more than one-half of the contract .

per' d two of the test.deveopment team members struggled to find a format

within the scope of the electronics curriculum Could be ed. By

expanding the number of/Conditions it was found that classes of performance.

could,be described by /synthesized objectives.' Hence, through considerable

redesign and a sma]4 set of compromises of the synthesis process involving

uniqueness ,of performances and allowance of performance form changes, 'sub-

/

collections of electronics objectivcs.,cOggl be written which would allow-

test development along 'miler conceptual lines a those. followed in the

development of they machine shop test. Results of the test development- ef-

fort again produced item banks, as in the two previous test areas, with the

items possessing'similar relationships to the synthesized objectives.

In che area of automobile mechanic,a, less than 50 Percent of the content

Was described by the raw objectives. any of the 'subdivisions-of content were

'too spars- to allow for the developMent of synthesized objectives. In addi-

tion, the synthesis process applied seemed irregular across blocks and units.

'1-11e. leVel of abstraction of behaviors described by the raw objectives and the

interde?endence of the performances raise questions concerning the appropri-

ateness of the synthesis process in this area. Certainly, the limited number



of hs:iblo synthe.iized 41ectives.lnd the ne essary revisions, of the existinA

pobjectives made the decision to, rewrite e'objectives essential. Revision

of the curriculum descriptions' were m e in relationship to the job orientd-.

lion of ttle curti ulUm. Test items,/were written around standard mechanics

-tlsks a, de.ieribed in the automo lle mechanics curriculum. In some of these

'item:, syuthesiztfd
objectivesiAre\tested in 4 forMat which includes a cluster

. I
.

0

/

of the objectives provided by the ESCOE system.' In other items, only parts ,
i

of LiC0E-priuced objectives are included in the new syntheOzed objectives

being tested. Once a test item has been constructed, the process can, be re-

ho iiystem(capability as achieved in the other three test areas.

/-
.

Be use of their time - consuming nature, tasks'in the curricu-

lum.such a disc sembly or reassembly of a motor or transmission were not in-.

complete test items. Instead, either sample tasks extracted froa.

the lar;;e unnianagedble task or written or pictorial selection itclms were

,..4,;-LaLL.d w (.:..t these 'fhas9s of the curricului.

The trird prOblimm\area encountered was the difficulty involved in the

exi:;tence of t'do, separ to scoring requirements and in the time limitations

1

c)

of th,e test development, project. It was not always possible to produce useful

in- claw; ,;or!tig of the performance item and credible, objective centralized

of tho performance through application of the same scoring proce,ss.

:ome items ar4± suspected to produce more useful scores in the (

,r,!;: than in a central scoring situation, while the reverse is suspected uf

(C.cr itemi. Only time hand study of the tests can alter or affirm these

It is unfortuTte that systematic refinement of the woodworking,

,lectronics, and automobile mechanics tests is not planned to occur along

.;;;rie lines those applied to the machine shop test.
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The following report includes development and field testing procedures,

item bank descriptions, recommended analysis procedures and uses for one of

the four test areas briefly deicribed above.

(

ye'



I. RATIONALE FOR DEVELOPING THE
OBJECTIVE AND TEST ITEM BANK

One of the things which is badly needed in the area of vocational .

education is the availabhity of behavioral objectives rith which teachers

can systematically construct their' Cu riulan addition, testing pater-\ r

ials are needed in some flexible format such that teachers and/or external

examiners can assess the extent to which individuals and/or groups are

achieving the specific course objectives. The flexible format is neces-

sary so that the testing materials can be used for individual assessment

as well as program evaluation on any specified subset of objectives from

the bank. Individual assessment takes the form of proViding information

to the individual and the teacher on the particular objectives the student,

has mastoredj4:11 'appeared on the test. Program evaluation would .consist
/ .

of rqporting, in part, the proportion of examinees in the student. popula-
1,

.kign cat interest who have mastered each of the specific course objectives

covered on the Lest.

The availability of an objective and test item bank would facilitate

teachers and evaluators making criterion-referenced measurements to assess

students and programs (Hambleton & Novick, 1972). To do this the test

curs' information should relate to specific program objectives and be in-

terpreted relative to prespecified performance standards. (In a later

section of this report we will discuss additional features of criterion-

referenced testing and measurement. Also we will contrast norm-referenced

tests with criterion-referenced tests.)



2. PURPOSES

r.

purpose of the work described in this report is to provide a

set of specific behavioral objectives for woodworking teacherb to develop

their high school curricula, and to provide materials necessary and gui4e-

lines r teachers and evaluators to construction-referenced perfo

mance tests. The objective bank is complete to the extent that it covers

synthAiized objectives previously developed by the ESCOE staff. (However,

it is w41-known to all involved in the ESCOE project that many woodworking

__areas are dot covered. It is expected that as these objectives become.

available in the future they will be incorporated into the materials de-

scribed later in this report. Fortunately, this can easily be done with

the system we have developed.)

Basically; what we hive attempted to do is specify what.an examinee

.44
has to do to demonstrate mastery of-specific objectives. For each task,

examinee performance is graded as either acceptable or unacceptable by re,

ferririg to the evaluative criteria.. We hav provided guidelines for doing

this and reported on ways to do both individual assessment and program

evaluatIo:I. A special feature of our material is that all testing consists

of students completing performance task. Also, the flexibility of the

testing materials should make them more useful to teachers in the sch

it. should be noted that,little attention in our performance testing has

beer directed toward process. This clearly has nothing to do with the im-

portance we attach to it since we consider process extremely important.

-Rather, in this first stage of test development we preferred to restrict
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ty..otIon to prodi!et evlivation. Future improvomf.ntr, to th(.!:v

a

wrIllpidonbtedly iocns on the processes .invo I ved in conducting

Lain periormances.

3. DESCRIPTION OF MATERIALS

,

dae of the major stumbling blocks in developing woodworking perfor-

mance tasks rteM:the synthesized objeCtives was that in many cases the;,

syntheskzed objectives covered several different skills Hence/it was

impossible to develop only a single performance task to cover each syn- \

thesized objective. While it wo\ld have been possible to write several

tasks, the mapping of each task to the particular skill within the .syn-

thesized Objective would not be 0.ear. The best solution seemed to. .be

to rewrite each synthesized. objetive into as -many specific skills as -

necessary.,

Other problems included th4t synthesized objectives were not written

,
as carefully as they should have been, so that much time was given to re-

/
'7,

Writing them. After several o or" synthesized objectives were removed

and many others rewritten, 1,65 specific objet ives werewritten to-Obi:dace

the 32 synthesized objectives. Writing a perf rmance task to.measure each
/ .

of the 165 objectives then became a fairly straightforwardtask.

Our task included the development of the' objective and test item bank

for woodworking, presented in Section 7, with the following infoimation:
,

objective code (block/unit), objective number, objective,jipal product,
g,

k

evaluation criteria, and description of operation. The ilifomation was
. \

,
,

,

.
,

collected on each objective. .. .

. ,
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The resulting-mat6rials were read byfive woodshOp teachers on two

different occasions and many of their suggestions were used to modify our

materials. In adskitipflic's representative sample of 54 objectives was 'pie-

tested with more thin 60 students, and here the, esults were encouraging.'

Details on the pretest are presented. in Section 5.

4. USING THE OBJECTIVE AND TEST ITEM BANK

The objective and test item bank can be used for: (1) individual

assessment; and (2) program evaluation.

Individual Assessment

It fs possible for a teacher to select any set of objectives that he

desires for testing. (The teacher may-select common objectives for stu-

dents or different objectives, depending on his goals.) Then the list of

objectives that an individual can do_and/or cannot do can become part of

his record and the information can be used to effectively monitor the stu-

dent through the program.

Program Evaluation
.

. .

\

\

If the list of objectives. on which we desire ihformation is small

enough, the it may be possible to administer each objective to all stU-

det\ts and by summing across individual rtports we can calculate the pro-

porion of examinees who perform each objectime correctly.

the more typical case, we desire information on all c urse objec-

tives but the time required to test 'all students would be prohibitive.

In this situation, evaluators should resort to the technique of an item-

examinee sampling. Such.a technique has been used successfully to eval-

,
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it. .;,uctioa (.v., Cot Achlevemcof (hc.

off tivi, loambichio, th & O'Reilly, 19/10.

Flo, psychometric technique of item-examinee sampling (perhaps ')ettrer

known as multiple-matrix sampling) fot estimating test score parameters has

recently become very popular with researchers and evaluators. Item-exam-.

ince sampling could be described a technique where, according to Lord

and Novick (4968):

M nonoverlapping random samples of rOinary items each are drawn
replacement) from an ii=item test and treated as separate

subtests; it is not reciuired that m = ii/nor that M = ii/N: A
different subtest is administered to each of M nonbverlapping
random samples of N examinees drawn from a population of N exam-
inees.

Lord (1962) was the first to estimate the test parametes (mean, 'vari-.

ance and frequency distribution) for a populatinn by utilizing an item-
.

f 4
examinee - sampling design rather than admini tering the total test to a

of examinees. More recently, diffoent researchers have'investi-

gated vakous item-examinee sampling designs .to determine the "optimum"
I

number of iteMs,and examinees to use in different testing situations.

.Curriyeium evaluaturq are presently using item-examinee sampling de-
,

s'igns to Lollect.more information on a program than would be available

if a1 1 i.!:1aminees in .the population of interest took only a subset of the

total number of items `in the "pool." item-examinee sampling is particu-

larly applicable for curriculum evaluation, where. information about the

group is usually of more interest than informatiOn.on individual examinees.

Lord and Novick (1968,. pp,7,252,.257) report on several other situations

where item-examinee sampling would be useful.

Final result includes a set of proportions to indicate the proportion
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of examinees who successfully completed each.'obie:t.,!...-

In the next four pages we' will describe one model, that hashen used,

successfully to evaluate instruction and seems applicable in vocational education.

Comrehensive Achievement Monitor ing2CAM)
-1-M1-,

Gorth and O'Reilly (1972.) describe a mudel.foe the eval-
.

.

uat ion of student achievement in classrooms and for curriculum evaluation

called Comprehensive Achievement MonitOhing (CAM). All.of the decision-

making is done on the basis of criterion-referenced test results. The

CAM design includes the following components: e

1. The definition of a curriculum with behavioral objectives;

2. The writing of test items.to measure student performance cn each

objective which are criterioii-refeienced test items;

The organization of a set of randomly parallel tests, where each

/est is made up of items measuring all of a sample of all of -the

objectives in the curriculum and therefore - represents item sam-
,

.

pl ing;

4. The design of longitudinal, usually every. three or four weeks, 1

schedule of test Occasions throughout . the coukse;

5. Th'analysis of the test data and the rtrting of results by

computer, usually within a couple of .days;

16. The interpretation of the'results.by evaluators, teachers and

students as a means for making better decisions about theVr in-

struction and curriculum; and

. The-modification of curriculum, instructional activities and the

CAM design based upon the results.

The CAM methodology has been designed to work well with any grade

level or curriculat area. In fact, it has already been used successfully

in more than 20 schools, with more than 15,000 participating students, and
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to at grad levels from .third to twelfth and in every academic subject area.

(Hambl ton, Gorth and O'Reilly (1971) provide a detailed report on one of

the many aPplications.)

Particularly important to the success of the evaluation is the use of

o
the computer. It alleviates 'the frequently encountered bottlenecks of,

most evaluations, i.e., the analysis of data and the.reporting of. results..

The computer allows maximum freedom in the design of /evaluation,' which CAM

has used bylincorporatinglongitudinal testing with:item sampling/

Theinfoi-Mation which is provided in they GAM system includes: (1)

for individual students, (a) the total score on the current test and all

previous tests, and (b) information on the correctness of their response

to each item. corresponding to course objectives on the current test; and

(2) for any subgroup of students and any 'set of questions after each test

administration; (a) the achievement level on each objective, and (b)
/

achievement /profiles which display graphically the level of achievement"

on all objectives on the previous testoccasions.
\,

The computer allows students' achievement to be plotted on any. iven

objective (or group of objectives) for the entire course. ,.This

-calledan achlevement_profile, gives a graphic presentation of the changes/

in group achievement throughout the course. Achievement pr files are a

unique type of information available from the GAM model"

Figure 1 presents hypothetical achievement profile for four ob..yec-
/

Lives from a course. In this example, objective 1 waA taught betw the

first and second test administrations, objective 3 etween the third and
/

fourth testings.and objective 4 between the fourth and fifth. for the
I

reason given below, objective 2 was not taught. /On the prete(t in the
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example, all objectives except. umber two show achievement aL the ehaace

level or about ZWX: on the five Tt44n multiple-choice'items. Using the .

achievement profiles after the .second test administration the following

decisiouii might be made: (a) objective I was not lcarheil and shoulclprob-

ably be retaught, in a somewhat different way; (b) since the performance

level on objective -2 was high on both tlfe,first and second test adminis-

tratli.ns one could safely skip instruction,on it. Aftc,r the sixth test-

ing, on the basis of the CAM data the following decision could be made:

\
\ the performance level _on objective 3 is .slipping and since it is an im-.

portant objective it should be reviewed. It is also noted that the per-

formance level on .objective 1 has notIchanged. One might postulate that

the topic is just too difficult for this particular group of students.

In summary, CAM represents an. application of criterion-referenced

testing to program evaluation carried out using longitudinal testing and

the notion of item-examinee sampling. Such a svategy might be applied

to analysis of vocational education data.

Test Construction

Using tht procedures described below performance tests can.beiconstruq'ted
,

easily.- Sample-tests and evaluation sheets are reported in Appendix4k. A

test item, evaluative criteria and testing materials required cort%..sponAing to

each objective are foand in sections 7 and 8. The examiner prepat#3s three

lists. The first is made of objective statements to compose the test for

the students. The second list is made up of evaluative criteria coded to

the objectives in the test. The third list is made up of the materials re-

quired to conduct the testing. The last list, is of course, used by the

examiner to set up his materials in advance of the test administration.



DESCRIPTION OF THE PRETESTING

in order to de ermine the feasibility and practicality of our mater-

ials:-pretesting of 54 objectives was ,carried out in' three schools in the

.'4

,-
--,.

k
.

Amherst area involving over 60 students in t e ninth and tenth grades,
I / 1

during the latter part of May. Copies of th two forms of the test and
. .

'fl

the teacher evaluation sheets which were used are reprinted in Appendix

A. TO some extent teachers assisted in the selection of objectives to'be\

.covered on -the tests.

It was found that. the testing went most ;smoothly in the schools where

the teachers were well-prepared. That is, in order for the test adminis-

tration to nip smoothly we found, and hardlye surprising result, that it

was essential. for the teacher to prepare materials necessary for-the test-

ing in advance. Also, it seemed to be important that students be informed

of the purpose of testing.
* Testing went more smoothly'when this.had been

done.

The results of our pretest could be analyzed in several 4aysi- For

example, it would be possible to report the proportion of students in-each

0.1ass who had mastered each of the objectives on the test. Comparison of

proportions on similar objectives across different groups could be done to

identify the more efLac.tive teachers, schools, districts, etc. Of course,

such checks as thersimilarity of students on other factors like

genre, interests, etc., the appropriateness of the objectives fo the

f erent groups and the eqUivalence of grading standards in the dif erent

groups would need to be considered in interpreting Or:-results.



Fhe test results uld also be used to diagnose specific disabilities

of studthts. Scudvnt who have not .mastered certain objectives could be

assigned to remedial ,programs. to bring their performances up to standard.

Finalimprossions of the pretesting include some concerns about set".

ting tolerances, and whether "do- over.s" are to be allowed. Whatever the

decision, it should be standardized for.any particular administration of

the tests.

6. SOME BACKGROUND ON CRITERION-REFERENCED TESTS*

In r2cent years we have seen the implementation of many innovative

instructional models such as Computer-Assisted Instruction (Atkinson,

1968), Mastery Learning (Bloom, 1968; Carroll, 1963),'Individuarized In-

struction (Glaser, 1968), and Project PLAN 1Flanagan, 1961). into. our

schools. Features such as the specification of curricula in terms of

behavioral objectives, detailed diagnosis Of beginning students,.the

availability of alternative instructional-modes, individual pacing and

'sequencing of materials, and the careful monitoring of student progress,
1 4

are common taboet of the instructional models mentioned above and to many

other instructional models to which we refer in this report. Programs

along the same general lines are now being developed in vocational educa-

tion. Within these instructional models, tests are used to establish an

individual's achievement on specified content, i.e., instructional objec-

* Much of the material in this section is from an article by Ramble-
ton, R. Assessing student progress: A criterion-referenced measurement
approach. In R. DeLone, Controversies in education. New York: Saunders,
1973.



tiyos, and to provide information for making a'variety of instructional

dt=sions. Unfortunately, the most commonly known procedures for cou-

structing,administering, and analyzing tests, and interpreting scores,

arc not as useful wIthin'the context of these new instructional models,

and in some cases are completely inappropriate. This is because tradi-

tional norm-referenced tests are specifically constructed to estimate
\.

ea it individual'i.ibility level and tb permit comparative statements

(e.g.', ranking) across individuals. As a result we have seen the'devel-

opment of a new kind of testing, criterion-referenced testing. Criterion-

referenced tests are specifically designed to.meet the measurement needs

of the new instructional models.

The movement toward Criterionzrererenced testing in the schools rep -

resents an important development advocated by many educators. Such a

movement seems particularly relevant in vocational education programs.

Huwever, many problems relating to matters such as test ci?instruction,

interpretation of test scores, and the development ofreporting systems

have yet to be resolved.

The purpose of this brief section of the report is to introduce the

nature of criterion-referenced testing, to make some distinttons between

norm-referenced and criterion-referenced tests and measurements, and to

describe one use of criterion-ref erented testing in an individually pre-

scribed instruction program. Extensions to vocational education are clear.

However, it should be noted that some of the discussion in this section

pertains specifically to paper and pencil tests whereas all our woodwork-

ing-:na:ITials are performance tasks.



'Criterion-Referenced Tests: Definition and Some Related Problems

The term "eriterion-referenced.test" was introduced by Glaser (1963)'-

to make the distinction between tests designed to compare individuals and

tests designed to measure individual achievement relative to some speci-

fied,dOmain of tasks. Of the various definitions proposed for criterion-

referenced tests (e.g., Kriewall,' 1969; Ivens; 1970) we prefer the defini-

tion proposed by Glaser and Nitko (1971). That i

A criterion-referenced test isone that is deliberately constructed
to yield measurements that are diredtly interpretable in terms of
'specified performance standards.

According to Glaser and Nitko (1971):

Performance standards are generally specified by defining a class
or domain of tasks that should be performed by the individual.
Measuremepts are taken on representative samples of tasks drawn
from this domain, and such measurements are referenced di7ctly
to this domain for each individual measured.

Defining well-specified content domains, developing 1:ocedures for

generating appropriate samples of test items, and setting performance

tstandards represent significant problems for measurement sp cialists, but

they will not be discussed furthet in this report, althoughlit should be

,

noted that partial answers to problems ode and tWo have-betw\ addressed

earlier in the repo t..

UnfOr.-unately, because of their newness and some unique 'problems to

I

be described later, there is a-shortage of information" on criterion-ref-
,

,erenced tests. However, it is still disappointing to note that seldom do

even the most recent educational measurement textbooks include more than

one or two pages on the topic. According to Cronbach (1970). "The testing

movement has given too much attention to comparative interpretations (to

individual differences) and too little to absolute, criterion-referenced
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measurement., .The need for such information is easily seen when one con-

siders the fact that more and more schools each. year are adopting instruc-

tional models that require criterion-referenced testing.

A Comparison of Norm neferenccd and CriteriowIeferenced Testing,

Norm-referenced tests. Almost all.of the available aptitude Eine

achievement tests can be classified as norm-referenced because they are

designed to measure individual differences.! .The meaning which can be at-

,:.

tached to any particular score depends upon a comparison of that score-to

other scores achieved by students taking the test. A standard procedure

is to report the percentage of scores that fall below particular scores

iu different groups,
ofexaminees (i.e., percentile norms tables), thus

making.it possible to interpret an individual's score relative to.the

scores of students.in several different. groups, if desired.

A norm -referenced test is
conatructedapeqifically to makimize the

t

variability of test scores, since such a test thore likely to produce

fewer errors in ordering the individuals on the 'measured ability. Since

nor..- referenced tests are often used for selection purposes, it follows

that minimizing the number of errors in'ranking individuals is extremely

important.

it is a hell -known
facir-that norm-referenced tests are constructed

using LeTX a/ g_ cedures_ where items are usually selected to

'produce tests with desired statistical properties rather than to be repre.l.

sentative of some content domain (Gronlund, 1971). It is partly because

of this fact that the test scores cannot be interpreted relative-fb some

,(Alient domain. Both easy and difficult test items do not usually appear

in norm-referenced tests because they contribute very little to test score
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variance. Also, items which do not tfreasure the same ability as the major4

'ity of other items in'the test are usually removed. Empirical evidence tiu

support these conclusions is provided by Cox (1965). His work revealed /

that the selection of items from a total item pool by the usual item.se4

lection procedures (i.e., utilizing item difficulty indices--proportio4s

of individuals passing items, and item discrimination indicesmeasured of

the relationship between item success and 'erformance on some criterloW,'

test usually the total teat score) resulted in tests which contained pro=

portions of items measuring instructional objectives different from those

in the total item pool.

Criterion-referenc ed tests. The emphasis on mastery learning in the

new instructional models has led to an interest by measurement specialists

in-criterion-referenced testing. Criterion-referenced tests can be used

to serve two purposes. First, they can be used to provide very specifiC

information on the performance levels of individuals on the instructional

objectives. This information can be used, for example, to determine wheth-

er an individual has "mastered" particular objectives (Block, 1971). To

aid in making individual mastery decisions on.particular objectives is one

of the major reasons for developing the objective and test item bank in

woodworking.

Second, criterion-referenced tests can be used to evaluate the effec-
S

\

tiveness of instruction. Norm-referenced ists given at tthe'end of a

Course are usually inappropriate for makinglevaluative decisions on the

effectiveness of instruction because they are not designed to cover the

instructional objectives. However, criterion- referenced ,tests are quite

useful to the curriculum evaluator because of the specificity of the test
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--.

results to the itAiructional objectives. ,

.

,..,.

Typically, the items on a crit/erion-referenced .leaut be thOught of,, ,1

as a sample from some well-defined content domain. Knowing a student's

test score dp.e s not allow us to accurately say which items were' answered

correctly, but we'can make a pretty good estimate of the proportion of

4

:items in the domain that he could answer (Popham & Husek, 1969).

What are ..he appropriate procedures for constructing criterion-refer-

enced tests using presented in multiple-choice format? It should be

clear thit since a score on-a criterion-referenced test is compared to
11.

some performance standard rather than to the performance of:other individ-

uals, for the test to be a good measuring instrument it will be necessary

to change the ited selection and test construction procedures.

Since comparisons among individuals are of little or no interest when

using a criterion-referenced test, it follows that a test constructor is

. not usually concerned with developing a test to maximize the variance of

test scores. Therefore, a teei developer should. not use traditional item

selection-procedures described earlier to choose items because they were

specifically designed to produce a test with maximum test score variance.

For example, criierion-refereficed tests are often used either before stu-.

dents are taught specific instructional objectives or immediately after

students have been taught specific instructional objectives. In the for-

mer situation, most students will answer few or none of the test items and

in the latter situation, they will answer most or all of the ftems. It fsi

clear then that in bothsituationi very little variation in total test

scores within the group of students will result.' Consequently, the usual

Indices for assessing the discriminating power of an item will be very

.,
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close tO zero, which is considered an indication of Cpoor test item in

I

constructing a orm7referenced test. Thus, there is the distinc past-
,

hility.that if traditional item.selection procedures developed f r use

with norm-referenced tests are applied to the problem Of conscruc ing

criterion-referencedtests many good items will be unwisely disca ded.

It would seem that ,what is needed now is a test theory devel ped

, 4
specifically for criterion-referenced tests. Some progress has been made

, -

An this direction by Cronbach and Gleser (1965), Kaftan X.116.9). assr

andNitko (1971), und'Hambleton. and Novick (1972).

Criterion-referenced testing is somewhet-dliitnt when appli d to

the woodworking area since our, items consist af per/formance tasks ther

t

than multiple - choice items. Hence sane of the issues described fib() e' are
--. ;

P

not relevant to our materials. 4

A summary. Although a test4annot be- classiqed as either a norm -

rqerenced or criterion-referenced test by simply lcieking at it, the two-

\
kinds .of tests are designed for quite different reason , and constructed

using different pt3cedures. ,,The norm- referenced test is constructed using

traditional item selection procedures, for the purpose of 4ing compari:

/

sons among individuals. In contrast, a crite ion-referenced lest is de-

signed:to facilitate decision-making relating to individual performance

and effectiveness of instruction. Procedures'for constructing the tests

are only now being developed.

Distinction Between Testin Instruments and Measurement'

The differences between norm-referenced and crlt:erion-referenced

tests can be further clarified by properly distingulshing between testing

instruments and measurement. Certainly criterion- referenced measurement
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is substantially diffeient from norm-referenced measurement. 'In the 14-

ter, one is primarily interested 'in using the measurements for making

\)

comparative decisions among individuals, whereas in the'formet the meas-

urements are used to evaluate student performance relative to specific

performance levels.

The major distinction between norm-referenced and criterion-refer-

enced measurement is in. terms of the kind of infoimation available. With

the availability of a theory for making norm-referenced measurements we

have procedures forconstructing_optimummeasuring_instrumentaLj.e

norm-referenced tests. Then. the pertinent question seems to be whether

or not the instructional models which require diffetent kinds of measure-

ment require new kinds of tests or the usual tests with alternate proce-

dures for interpreting test"coris. We subscribe to the belief that new.../

tests are neededv constructed in ways which are substantially different

from the traditional approaches to test construction. We distinguish a

criterion-referenced test from a norm-referenced test on the basis of the

procedutes used to construct them.

It should be noted that a norm-referenced test can be used. for cri-

terion-referenced measurement, albeit with some diffiCulty, since the

sampling of items is such that in many cases objectives will not be cov-

ered on the test,. or will be covered with only a fewitems.- Also, a cri-

terion-referenced test constructed by procedures especially designed -o

make criterion-referenced measurements can be used to make norm-referenced

meaghrements., However, a norm-referenced test is constructed specifically

to maximize the variability of test s Tres (whereas a criterion-referenced

Ce:it.is not) since such a test is mOst,likely to produce the fewest errors
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in .ordering the individuals on the measured ability. Clearly a norm-ref-

erenced test can be used to make criterion-referenced measurement, and a

criterion-referenced test can be used for norm-referenced measurement, but

both usages will be less than optimal.
-."

Thus itwOuld-seem misleading to talk about-tests as either norm-

referenced or criterion-referenced since measurements Obtained from either

testing instrument; can be explained with a norm-referefteed interpretation,

critrion-referenced interpretation, or both. But it is clear that a. test

-eeelsk-ruotacknfavAsiticingAnifir..kinsi-JA:ASeasutement.48-flot-like1r-be-optifetifin

.

for the other.

Decision-Theoretic Approach to Criterion-Referenced Measurement

Our own conceptual'frainework for criterion-referenced measurement

goeS this way. Like Cronbach and 'Gleser (1965); we see testing as a de-

cision7theoretic process; that is, tests are given for the purpose offaid-

ing in making decisions. This is certainly true in vocational educatibni

''where we want to assess. mastery or non-mastery of students Qn specific( 4

instructional objectives. One of the main differences between norm-ref-

erenced and criterion-referenced tests is in terms of the kinds of deci-

sions they are specifically designed to make. Norm-reterenced tests are

particularly usefdl in situations where one is interested in "fixed-quota"

seldction (i.e., only a:certain number of individuals will be selected re

gardless of their qualifications), or ranking individuals on some ability.

tests. Decisions relating to mastery of instructional materiels are best

done with critetIon-referenced tests. With a criterion-referenced test

we have what Cronbach and Gleser (1965) /would call a "quota-free" selec-

tion problem. That is, there is no qrta on the number of individuals
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who can exceed the cut-off score on a criterion-referenced test. A cut-

off score is set for a criterion-referenced test to separate examinees in-

to two mutually exclusive groupa. One group is made up of examinees with

highemughteitscores>the cut-off score) to assume they have mastered.

the material to a desired. level of proficiency.' The second group is made

up of examinees who did not achieve the minimum proficiency standard.

Establishing cut-off scores is primarily a value judgment.

The educational goal 14 to have everyone achieve 61e standard's. This

is attempted by individualizing instruc'ti'on to the poinr of providing

alternate instructional modes (Cronbach, 1967), individual pacing and se-

quencing, and providing-various remedial programs.

The priiary measurement problem in the new obtjective-based currieu a

programs such as thip ones being proposed in vocational education is one of

A 11
determinirr. if Pi, an estimate of-Pia, is greater than Po. Here Pi is the

"`true" score for an individual i in:some partitnlar content domain. It

represents the proportion of items in some content domain that he could

answer successfully. Since we cannot administer all items in thevdoinain,

we sample some small number to obtain an estimate of Pi, represented as

A
Pi. The value of Po is the somewhat arbitrary cutting score used to di-

vide individuals intothe two mastery categories described above.

Basically then, the testeris problem is to locate each examinee in

the correct mastery category. There are two kinds, of errors that occur

in this classification problem: false positive'errors, and false negative

errors., A false positive error occurs when the tester estimates an exam-

inee'g ability to be above the cutting score when in fact it is not. A

false negative'error occurs. when the reverse is true. The seriousness of
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making a false positive error depends to. some extent on the' structure of

the instructional objectivies-. It would seem :that this kind of error has

the Most serious effect, on programefficiercy 'men the instructional ob-
-,-

jectives are highly related. On the other hand, the seriousness of making

a false negative error would seemito depend on the length of time a stu-

dent would be assigned to a remedial program because ofl his low test per-

formance. It should be noted that many students.who a e misclassified

\ are, of'coUrae, close to the cutting score; hence the amedial work is

not completely inappropriate for them.
't

In practical applications of c : iterion- referenced testing it- would

seem that in order .to evaluate the test it would be necessary to know

something about ,the consistency of decision - -making across alternate forms\

of the criterion-referenced test test-reliability). Another-con-

sideration is the validity of decision-maiinimith these tests. The prob-

lem of reliability and validity estimation for criterion-referenced tests =

has not to date been satisfactorily soled; however, there are several

papers that deal with the topic, including Bormuth (1970), Hambletw, did

Gorth (1971), Haibleton and Novick (1972), and Popham and Husek (..969).

Criterion-Referenced Testing: An Aft /cation,

In the final part of this sectton we will consider the application

of criterion-rEferenced tests to the area of individual assessment in an /

individually prescribed\instruction p ogram.

A new instructional model, typi al of many being, implemented in

schools around the countr is the one being used in the Jamesville-DeWitt

(JD) High School in DeWitt,' New York (0 Reilly & Rambl*.cOn, 1971; Hamble-

ton, Gorth & O'Reilly, 1972).
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ThiS ninth grade individualized instruction program in science is

organized into instructional modules which consist of instAictional aciiv-

. ities designed to teach a single major concept which has been expressed in

terms of behavioral objectives. The instructional activities whiCh make

up__a module_are_subdivided_into
smaller submodules called learning activ-

/-

ity packages (LAPs). As each-student proceeds through an instructional

module there are four types of decisions which must be Made about him..

To.provide information for deciOion-making the following,criterion-refer-
)

I .

enced tests are administered: e module pretest, .a module. posttest, and

several LAP pretests and posttests.

Briefly let us consider each decision separately. As a student be-

gins to work on a module, a modille pretest is-adminisrered: On the basis

of his test performance, a prescription indicating the particular LAPse

that a student needs instruction on in the module is .prepared by the

teacher. Such a procedure will ensure that students will be working only

on learning expe0.ences directed toward goaii which have not been mastered

previously. The nodule posttest which is either th same test or an al-

ternate form of the module pretest can be used for prescribing remedial

work for a student, for grading, and for evaluating the effectiveness of

the instruction in the LAPs'.

Analogous to the module pretests, the LAP pretests are used to pre-,

scribe a set of objectives within the LAP that the student must demon-

strate competency in before moving on to the next LAP in his prescription.

LAY posttests are used to determine the extent to which students. beim

satisfactorily completed the objectives of the LAP.

'Decisions relaring:to the diagnosis of
learning:difficulties can also
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be made fram th criterion-referenced tests/ if the incorrect responses to

the items have been carefully constructed i.e.,. incorrect choices are iu-

eluded in an iteM because they are indicative of particular learning dif-.

ficulties. App rently this systematic construction of incorrect choices

to multiple- oice items for the purpose of diagnosing learning difficulty

has not betn carefully explored but offers much potential. In addition to

. being an excellent way of extracting more information from a criterion-

referenced test, it offers a systematic way of constructing choices to

multiple- choice items.

-
One problem that remains to be solved for .programs similar in format

to the JD model is the development of guidelines for establishing cut-off

points how many items must an individual pass on a criterion-ref-

erenced test to demonstrate mastery).

Summary

In this,section we-have attempted to .highlight some of the special
-1,

characteristics of criterion-ref erenced.tests and compare them wieh'norm-

referenged tests. Also, the application of criterion-referenced testing
,.,,.

to the proSte

i

mw9. assessment in an individually prescribed in-

n

struction progr was briefly discussed. Some pertinent comMents were,

included that made speWic reference to performance testing in woodwork-
\

ing.

It should be clear from this saction that there are still many prob-

lems that remain to be resolvtd in developing an operational criterion-

referenced messurement model for assessing student mastery in the sch.1,.

It is encouraging to note that at this time there is probably more re-

search being conducted in this area than any other in educational measure-

a
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ment. Inua it, should not be long before practical solutions are fount

to the problems.

0,
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s
k
e
t
c
h

a
n
d
'
u
 
l
a
y
o
u
t
 
b
o
a
r
d
 
f
o
r

t
h
 
p
r
o
j
e
c
t
,
 
s
t
r
a
i
g
h
t

e
d
g
t
,
 
r
u
l
e
 
d
i
v
i
d
e
r
s
,
 
a
n
d

a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

0
1
/
0
2
.

-
a

1
5
.

M
a
k
e
 
a
 
f
u
l
l
-
s
i
z
e
 
l
a
y
o
u
t

o
f
 
a
 
p
r
o
j
e
c
t
,
 
g
i
v
e
n
 
a

s
k
e
t
c
h
 
o
f
 
t
h
e
 
p
r
o
y
e
c
t
,

a
 
s
t
r
a
i
g
h
t
 
e
d
g
e
,
 
r
u
l
e

d
i
v
i
d
e
r
s
,
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
,

a
n
d
 
a
 
s
t
r
i
p
 
t
e
m
p
l
a
t
e
.

0
1
/
0
3

1
6
.

S
a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
,
 
s
a
n
d

p
a
p
e
r
,
 
a
n
d
,
a
 
h
l
o
C
k
.

0
1
/
0
3

1
7
.

S
a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

g
i
v
e
n
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

f
o
r
 
t
h
e
'
r
o
j
e
c
t
,
 
s
a
n
d
-

p
a
p
e
r
,
 
a
n
d
 
a
 
v
i
b
r
a
t
o
r

s
a
n
d
e
r
.

0
1
/
0
3

1
8
.

S
a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

g
i
v
e
n
 
a
/
P
i
e
c
e
 
o
f
 
s
t
o
c
k

f
o
i
 
t
h
e
,
p
r
o
j
e
c
t
,
 
s
a
n
d
-

p
a
p
e
r
 
b
e
l
t
s
,
 
a
n
d
 
a

b
e
l
t
 
s
a
n
d
e
r
.

0
1
/
0
3

1
9
.

S
c
r
a
 
;
w
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
,
 
a
n
d
 
a

h
a
n
d
:
s
c
r
a
p
e
r
.

c
-
\

F
I
N
A
L
 
P
R
O
D
U
C
T

T
r
a
n
s
f
e
r
 
m
a
r
k
s

t
o
 
r
o
c
:
 
o
f
 
a

p
r
o
j
e
c
t
.

T
r
a
n
s
f
e
r
 
m
a
r
k
s

t
o
 
f
u
l
l
-
s
i
z
e

l
a
y
o
u
t
 
b
o
a
r
d
.

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

A
 
p
i
e
c
e
 
o
f
 
s
t
c
c
k

w
i
t
h
 
a
 
s
m
o
o
t
h

s
u
r
f
a
c
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
s
m
o
o
t
h

s
u
r
f
a
c
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
s
m
o
o
t
h

s
u
r
f
a
c
e
.

I'

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
l
l
 
n
i
c
k
s

a
n
d
 
s
c
r
a
t
c
h
e
s

r
e
m
o
v
e
i
.
.

L
i
n
e
s
 
o
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
 
p
r
o
p
e
r
l
y
 
m
a
r
k
e
d
-

f
r
o
m
 
t
r
a
n
s
f
e
r
 
b
o
a
r
d
.
,

L
i
n
e
s
 
a
c
c
u
r
a
t
e
l
y
 
m
a
r
k
e
d

t
o
 
f
u
l
l
 
s
i
z
e
 
s
h
o
v
i
n
g

l
o
c
a
t
i
o
n
 
o
f
 
j
o
i
n
t
s
 
a
n
d

t
y
p
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
.

S
a
n
d
i
n
g
 
w
i
t
h
 
t
h
e
 
g
r
a
i
n
.

N
o
 
s
a
n
d
p
a
p
e
r
 
m
a
r
k
s
.
.

T
h
i
c
k
n
e
s
s
 
o
f
 
t
h
e
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
u
n
i
f
o
r
m
;

S
a
n
d
i
n
g
 
w
i
t
h
 
t
h
e
 
g
r
a
i
n
.

N
o
 
s
a
n
d
p
a
p
e
f
 
m
a
r
k
s
.

T
h
i
c
k
n
e
s
s
 
o
f
 
t
h
e
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
u
n
i
f
o
r
m
.

S
a
n
d
i
n
g
 
w
i
t
s
 
t
h
e
 
g
r
a
i
n
.

N
c
r
s
a
n
d
p
a
p
e
e
 
m
a
r
k
s
.

T
h
i
c
k
n
e
s
s
 
.
o

t
h
e
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
u
n
i
f
o
r
m
.

A
l
l
 
n
i
c
k
s
 
a
n
d
 
s
c
r
a
t
c
h
e
s

r
e
m
o
v
e
d
.

S
c
r
a
p
i
n
g
 
w
i
t
h

t
h
e
 
g
r
a
i
n
.

T
h
i
c
k
n
e
s
s

o
f
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
e
.
c
k

t
o
 
b
e
 
u
n
i
f
o
r
m
.

T
r
a
n
s
f
e
r
 
m
e
a
s
u
r
e
m
e
n
t
s
 
f
r
o
m

a
 
l
a
y
o
u
t
 
b
o
a
r
d
 
t
o
 
a
 
p
i
e
c
e

o
f
.
s
t
o
c
k
.

T
r
a
n
s
f
e
r
.
l
i
n
e
s
 
f
r
o
m
 
s
t
r
i
p

t
e
m
p
l
a
t
e
 
t
o
 
l
a
y
o
u
t
 
b
o
a
r
d
.

S
a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

b
l
o
c
k
 
a
n
d
 
s
a
n
d
p
a
p
e
r
.

S
a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

a
 
v
i
b
r
a
t
o
r
 
s
a
n
d
e
r
.

S
a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

a
 
b
e
l
t
 
s
a
n
d
e
r
.

S
c
r
a
p
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c

w
i
t
h
 
a
 
h
a
n
d
 
s
c
r
a
p
e
r
.
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O
B
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C
T
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V
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F
I
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A
L
 
P
R
O
D
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C
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E
V
A
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O
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O
P
E
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A
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I
O
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.
A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
;

g
i
v
e
n
 
.
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
a
 
b
r
e
a
d
b
o
a
r
d
,

t
o
o
l
s
,
 
p
o
w
d
e
r
e
d
 
g
l
u
e
,

a
n
d
 
t
!
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
a
 
s
a
l
a
d
 
b
o
w
l
,
 
t
o
o
l
s

f
o
r
 
g
i
g
,
 
p
o
w
d
e
r
e
d
 
g
l
u
e
,

a
n
d
 
c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
a
 
t
a
b
l
e
 
t
o
p
,

p
o
w
d
e
r
e
d
 
(
g
l
u
e
,
 
a
n
d

c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
a
 
b
o
o
k
c
a
s
e
,
 
m
a
t
e
r
i
a
l
,

t
o
o
l
s
,
 
w
h
i
t
e
 
g
l
u
e
,
 
a
n
d

c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
a
 
b
o
o
k
c
a
s
e
,
 
m
a
t
e
r
i
a
l
,

t
o
o
l
s
,
 
p
o
w
d
e
r
e
d
 
g
l
u
e
,

a
n
d
 
c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k
'

f
o
r
 
a
n
 
a
r
c
a
 
h
e
a
d
e
r
,

t
o
o
l
s
,
 
b
l
o
c
k
s
,
 
p
o
w
d
e
r
e
d

g
l
u
e
,
 
a
n
d
 
c
l
a
m
p
s
.

G
l
u
e
d
 
u
p

b
r
e
a
d
b
o
a
r
d
.

G
l
u
e
d
 
u
p

s
a
l
a
d
 
b
o
w
l
.

G
l
u
e
d
.
 
u
p

t
a
b
l
e
 
t
o
p
.

I
/
 
G
l
u
e
d
 
.
u
p

b
o
o
k
c
a
s
e
.
-

G
l
u
e
d
 
u
p

b
o
o
k
c
a
s
e
.

G
l
u
e
d
 
u
p

a
r
c
h
 
h
e
a
d
e
r
.

G
l
u
e
 
c
o
n
s
i
s
t
e
n
c
y
,
 
a
p
p
l
i
c
a
-

t
i
o
n
 
o
f
 
g
l
u
e
,
 
p
l
a
c
e
m
e
n
t
 
o
f

c
l
a
m
p
s
,
 
u
n
i
f
o
r
m
 
p
r
e
s
s
u
r
e

o
f
 
c
l
a
m
p
s
,
 
d
i
r
e
c
t
i
o
n
 
o
f

g
r
a
i
n
.

G
l
u
e
 
c
o
n
s
i
s
t
e
n
c
y
,
 
a
p
p
l
i
c
a
-

t
i
o
n
 
o
f
 
g
l
u
e
,
 
p
l
a
c
e
m
e
n
t
 
o
f

c
l
a
m
p
s
,
 
u
n
i
f
o
r
m
 
p
r
e
s
s
u
r
e

o
f
 
c
l
a
m
p
s
 
i
n
 
d
i
r
e
c
t
i
o
n
 
o
f

g
r
a
i
n
.

G
l
u
e
 
c
o
n
s
i
s
t
e
n
c
y
,
 
a
p
p
l
i
c
a
-

_
_
_
t
i
o
n
 
o
f
 
g
l
u
e
,
 
p
l
a
c
e
m
e
n
t
 
o
f

c
l
a
m
p
s
,
 
u
n
i
f
o
r
m
 
p
r
e
s
s
u
r
e

o
f
 
c
l
a
m
p
s
,
 
b
o
a
r
d
 
s
u
r
f
a
c
e

i
s

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s
 
a
n
d

b
l
o
c
k
s
,
 
c
l
a
m
p
 
p
r
e
s
s
u
r
e
,

s
q
u
a
r
i
n
g
 
u
p
 
b
o
o
k
c
a
s
e
.
-

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s
 
a
n
d

b
l
o
c
k
s
,
 
c
l
a
m
p
 
p
r
e
s

g
l
u
e
 
c
o
n
s
i
s
t
e
n
c
y
,
_

u
p
 
b
o
o
k
c
a
s
e
.

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s
 
a
n
d

b
l
o
c
k
s
,
 
b
l
o
c
k
s
 
t
o
 
h
a
v
e

e
q
u
a
l
 
p
r
e
s
s
u
r
e
,
 
g
l
u
e

c
o
n
s
i
s
t
e
n
c
y
.

M
i
x
 
g
l
u
e
,
 
a
p
p
l
y
 
g
l
u
e
 
t
o
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
c
l
a
m
p
 
u
p

b
r
e
a
d
b
o
a
r
d
,
 
r
e
m
o
v
e
 
e
x
c
e
s
s

g
l
u
e
.

M
i
x
 
g
l
u
e
,
 
a
p
p
l
y
 
g
l
u
e
 
t
o
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
c
l
a
m
p
 
U
P

s
a
l
a
d
 
b
o
w
l
 
w
i
t
h
 
g
i
g
s
;

r
e
m
o
v
e
 
e
x
c
e
s
s
 
g
l
u
e
.

M
i
x
 
g
l
u
e
,

p
p
l
y
 
g
l
u
e
 
t
o
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
c
l
a
m
p
 
u
p

t
a
b
l
e
 
t
o
p
,
 
r
e
m
o
v
e
 
e
x
c
e
s
s

g
l
u
e
.

A
p
p
l
y
 
g
l
u
e
 
t
o
 
s
t
o
c
k
,
 
c
l
a
m
p

u
p
 
b
o
o
k
c
a
s
e
'
w
i
t
h
 
b
l
o
c
k
s
 
i
n

p
r
o
p
e
r
 
l
o
c
a
a
l
o
o
,
 
r
e
m
o
v
e

e
x
c
e
s
s
 
g
l
u
e
d

M
i
x
 
g
l
u
e
,
 
a
t

s
t
o
c
k
,
 
c
l
a
m
*

w
i
t
h
 
b
l
o
c
k
s

l
o
c
a
t
i
o
n
,
 
r

g
l
u
e
.

p
l
y
 
g
l
u
e
 
t
o

u
p
 
b
o
c
k
c
a
s
e

L
n
 
p
r
o
p
e
r

m
o
v
e
 
e
x
c
e
s
s

M
i
x
 
g
l
u
e
,
 
a
p
p
l
y
 
g
l
u
e
 
.
t
o

.

p
i
e
c
e
s
 
o
f
 
a

k
,
 
c
l
a
n
p

a
r
c
h
 
h
e
a
d
e
r

m
o
v
e
 
e
x
c
e
s
s
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O
N

O
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E
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O
N

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
a
n
 
a
r
c
h
 
h
e
a
d
e
r
,

t
o
o
l
s
,
 
b
l
o
c
k
s
,
 
w
h
i
t
e

g
l
u
e
,
 
a
n
d
 
c
l
a
m
p
s
.

A
p
p
l
y
 
"
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

C
l
u
e
d
 
u
p
 
a
r
c
h

h
e
a
d
e
r
.

G
l
u
e
d
.
u
p
 
a
r
c
h

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
,
s
t
o
c
k

h
e
a
d
e
r
.

4
o
r
'
a
n
 
a
r
c
h
 
h
e
a
d
e
r
,

t
o
o
l
s
,
 
b
l
o
c
k
s
,
 
h
o
t

g
l
u
e
,
 
a
n
d
 
c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
f
r
a
m
e
s
,
 
t
o
o
l
s
,

b
l
o
c
k
s
,
 
w
h
i
t
e
 
g
l
u
e
,

a
n
d
 
c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
f
r
a
m
e
s
,
 
t
o
o
l
s
,

b
l
o
c
k
s
,
 
h
o
t
 
g
l
u
e
,

a
n
d
 
c
l
a
m
p
s
.

A
p
p
l
y
 
g
l
u
e
 
a
n
d
 
c
l
a
m
p
s
,

g
i
v
e
n
 
p
i
e
c
e
s
 
o
f
 
s
t
o
c
k

f
o
r
 
f
r
a
m
e
s
,
 
t
o
o
l
s
,

b
l
-
c
k
s
,
 
p
o
w
d
e
r
e
d
 
g
l
u
e
,

a
n
d
 
c
l
a
m
p
s
.

A
s
s
e
m
b
l
e
 
a
n
d
 
s
q
u
a
r
e
 
a

b
o
o
k
c
a
s
e
.

C
u
t
 
a
n
d
 
i
n
-

s
t
a
l
l
 
s
h
e
l
f
 
s
t
a
n
d
a
r
d
s
,

g
i
v
e
n
 
h
a
c
k
s
a
w
,
 
s
h
e
l
f

s
t
a
n
d
a
r
d
s
,
 
f
a
s
t
e
n
e
r
s
,

h
a
m
m
e
r
,
 
b
o
o
k
c
a
s
e
 
p
a
r
t
s

w
i
t
h
 
g
r
o
o
v
e
s
.

G
l
u
e
d
 
u
p
 
f
r
a
m
e
.

G
l
u
e
d
 
u
p
 
f
r
a
m
e
.

G
l
u

A
s
s
e
m
b
l
e
d
 
b
o
o
k
c
a
s
e

w
i
t
h
 
s
t
a
n
d
a
r
d
s

i
n
s
t
a
l
l
e
d
.
 
-

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s

a
n
d
 
b
l
o
c
k
s
,
 
b
l
o
c
k
s
 
t
o

h
a
v
e
 
e
q
u
a
l
 
p
r
e
s
s
u
r
e
.

A
-
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
-
o
f
 
c
l
a
m
p
s

a
n
d
 
b
l
o
c
k
s
,
 
b
l
o
c
k
s
 
t
o

h
a
v
e
 
e
q
u
a
l
 
p
r
e
s
s
u
r
e
,

g
l
u
e
 
c
o
n
s
i
s
t
e
n
c
y
.

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s

a
n
d
 
b
l
o
c
k
s
,
 
b
l
o
c
k
s
 
t
o

b
e
 
o
f
 
e
q
u
a
l
 
p
r
e
s
s
u
r
e
.

F
r
a
i
e
 
t
o
 
b
e
 
s
q
u
a
r
e
.

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s

a
t
i
&
 
b
l
o
c
k
s
,
 
b
l
o
c
k
s
 
t
o

b
e
 
o
f
 
e
q
u
a
l
 
p
r
e
s
s
u
r
e
.

F
r
a
m
e
 
t
o
 
b
e
 
s
q
u
a
r
e
.

C
o
n
s
i
s
t
e
n
c
y
 
o
f
 
g
l
u
e
.

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
g
l
u
e
,

p
l
a
c
e
m
e
n
t
 
o
f
 
c
l
a
m
p
s

.

a
n
c
t
b
l
o
c
k
s
,
 
b
l
o
c
k
s
 
t
o

b
e
r
A
f
 
e
q
u
a
l
 
p
r
e
s
s
u
r
e
.

F
r
a
m
e
 
t
o
 
b
e
 
s
q
u
a
r
e
.

C
o
n
s
i
s
t
e
n
c
y
 
o
f
 
g
l
u
e
.

B
o
o
k
c
a
s
e
 
s
q
u
a
r
e
d
 
u
p
.

S
t
a
n
d
a
r
d
 
n
u
m
b
e
r
s
 
m
a
t
c
h

a
n
d
 
s
t
a
n
d
:
a
d
 
h
o
l
e
s
 
l
i
n
e

u
p
.

M
e
t
h
o
d
 
u
s
e
d
 
t
o

a
s
s
e
m
b
l
e
 
b
o
o
k
c
a
s
e
.

A
p
p
l
y
 
g
l
u
e

t
4

p
i
e
c
e
s
 
o
f

s
t
o
c
k
-
,
 
c
l
a
m
p
 
u
p
 
a
r
c
h
 
h
e
a
d
e
r
,

r
e
m
o
v
e
 
e
x
c
e
s
a
 
g
l
u
e
.

H
e
a
t
 
g
l
u
e
,
 
a
p
p
l
y
 
g
l
u
e
 
t
o

p
i
e
c
e
s
 
o
f
 
s
t
o
c
k
,
 
c
l
a
m
p
l
u
p

.
a
r
c
h
 
h
e
a
d
e
r
,
 
r
e
m
o
v
e
 
e
x
c
e
s
s

g
l
u
e
.

A
p
p
l
y
 
g
l
u
e
 
t
o
l
j
o
i
n
t
 
p
a
r
t
s
,

c
l
a
m
p
 
u
p
 
f
r
a
m
e
 
w
i
t
h
 
b
l
o
c
k
-

i
n
g
,
 
s
q
u
a
r
i
n
g
 
u
p
 
f
r
a
m
e
.

H
e
a
t
 
g
l
u
e
,
 
a
p
p
l
y
 
g
l
u
e
 
t
o

j
o
i
n
t
 
p
a
r
t
s
,
 
c
l
a
m
p
 
u
p
 
f
r
a
m
e

w
i
t
h
 
b
l
o
c
k
i
n
g
,
 
s
q
u
a
r
i
n
g
 
u
p

f
r
a
m
e
.

M
i
x
 
g
l
u
e
,
 
a
p
p
l
y
 
g
l
u
e
 
t
o

j
o
i
n
t
 
p
a
r
t
s
,
 
c
l
a
m
p
 
u
p
 
h
o
m
e

w
i
t
h
 
b
l
o
c
k
i
n
g
,
 
s
q
u
a
r
i
n
g
 
u
p

f
r
a
m
e
.

A
s
s
e
m
b
l
e
 
b
o
o
k
c
a
s
e
,
 
c
u
t

s
t
a
n
d
a
r
d
s
 
t
o
 
l
e
n
g
t
h
,
 
i
n
-

s
t
a
l
l
 
s
t
a
n
d
a
r
d
s
,
'
 
s
q
u
a
r
e

u
p
 
b
o
o
k
c
a
s
e
.

O
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F
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E
V
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,
-

O
P
E
R
A
T
I
O
N

A
s
s
e
m
%
l
c
 
a
n
d
 
s
q
u
a
r
e
 
s

b
o
o
k
c
a
s
e
.

C
u
t
 
a
n
d
 
i
n

s
t
a
l
l
 
s
h
e
l
f
 
s
t
a
n
d
a
r
d
s
,
,
 
-

g
i
v
e
n
 
h
a
c
k
s
a
w
,
 
s
h
e
l
f

s
t
a
n
d
a
r
d
s
,
 
n
a
i
l
s
:

h
a
m
m
e
r
,
 
b
o
o
k
c
a
s
e

p
a
r
t
s
-
w
i
t
h
 
g
r
o
o
v
e
s
{
,

A
s
s
e
m
b
l
e
 
a
n
d
 
s
q
u
a
r
e
 
a

b
o
o
k
c
a
s
e
.

C
u
t
 
a
n
d
 
i
n
-

s
t
a
l
l
 
s
h
e
l
f
 
s
t
a
n
d
a
r
d
s
,

g
i
v
e
n
 
h
a
c
k
s
a
w
,
 
s
h
e
l
f

S
t
a
n
d
a
r
d
s
,
 
s
c
r
e
w
s
,

t
o
o
l
s
,
 
b
o
o
k
c
a
s
e
 
p
a
r
t
s

w
i
t
h
 
g
r
o
o
v
e
s
.

A
s
s
e
m
b
l
e
 
a
n
d
 
s
q
u
a
r
e
 
u
p

a
L
c
a
b
i
n
e
t
 
a
n
d
 
c
u
t
 
a
n
d

i
n
s
t
a
l
l
 
s
h
e
l
f
 
s
t
a
n
d
a
r
d
s
,

g
i
v
e
n
 
a
 
h
a
c
k
s
a
w
,
 
s
h
e
l
P

s
t
a
n
d
a
r
d
s
,
 
f
a
s
t
e
n
e
r
s
,
.

h
a
m
m
e
r
,
 
a
n
d
 
c
a
b
i
n
e
t

p
a
r
t
s
 
w
i
t
h
 
g
r
o
o
v
e
s
.

A
s
s
e
m
b
l
e
d
.
b
o
o
k
c
a
s
/
.

w
i
t
h
 
s
t
a
n
d
a
r
d
s
 
/

i
n
s
t
a
l
l
e
d
.

A
s
s
e
m
b
l
e
d
 
b
o
o
k
c
a
s
e

w
i
t
h
.
s
t
a
n
d
a
i
d
s

.

B
o
o
i
c
a
s
e
 
s
q
u
a
r
e
d
_
 
u
p
.

S
t
a
n
d
a
r
d
 
n
u
m
b
e
r
s
 
m
a
t
c
h

a
n
d
 
s
t
a
n
d
a
r
d
'
h
o
l
e
s
 
l
i
n
e

u
p
.

P
l
a
c
e
m
e
n
t
 
o
f
 
n
a
i
l
s

t
n
.
-
a
s
s
e
m
b
l
e
 
b
o
o
k
c
a
s
e
.

B
o
o
k
c
a
s
e
 
s
q
u
a
r
e
d
 
u
p
.

.

S
t
a
n
d
a
r
d
 
n
u
m
b
e
r
s
 
m
a
t
c
h
,

s
t
a
n
d
a
r
d
 
h
o
l
e
s
 
l
i
n
e
 
u
p
.

P
l
a
c
e
m
e
n
t
.
 
o
f
 
s
c
r
e
w
s
 
t
o

.
,
a
s
s
e
m
b
l
e
 
b
o
o
k
c
a
s
e
.

A
s
s
e
m
b
l
e
d
 
c
a
b
i
n
e
t

w
i
t
h
 
s
t
a
n
d
a
r
d
s

i
n
s
t
a
l
l
e
d
.

A
s
s
e
m
b
l
e
 
a
n
d
'
 
s
q
u
a
r
e
 
u
p

A
s
s
e
m
b
l
e
d
 
c
a
b
i
n
e
t

a
 
c
a
b
i
n
e
t
 
a
n
d
 
c
u
t
 
a
n
d

w
i
t
h
.
 
,
O
t
a
n
d
a
r
d
s

i
n
s
t
a
l
l
 
s
h
e
l
f
 
s
t
a
n
d
a
r
d
s
,
.
'
 
i
n
s
t
a
l
l
e
d
.

g
i
v
e
n
 
a
 
h
a
c
k
s
a
w
,
 
s
h
e
l
f

s
t
a
n
d
a
r
d
s
,
 
n
a
i
l
s
,

h
a
m
m
e
r
,
 
a
n
d
 
c
a
b
i
n
e
t

p
a
r
t
s
 
w
i
t
h
 
g
r
o
o
v
e
s
;

A
s
s
e
m
b
l
e
 
a
n
d
 
s
q
u
a
r
e
 
u
p

a
 
c
a
b
i
n
e
t
 
a
n
d
 
c
u
t
 
a
n
d

i
n
s
t
a
l
l
 
s
h
e
l
f
 
s
t
a
n
d
a
r
d
s
,

g
i
v
e
n
 
a
 
h
a
c
k
s
a
w
,
 
s
h
e
l
f

s
t
a
n
d
a
r
d
s
,
 
s
c
r
e
w
s
,

t
o
o
l
s
,
 
b
o
o
k
c
a
s
e
 
p
a
r
t
s

w
i
t
h
 
g
r
o
o
v
e
s
.

A
s
s
e
m
b
l
e
d
 
c
a
b
i
n
e
t

w
i
t
h
 
s
t
a
n
d
a
r
d
s

i
n
s
t
a
l
l
e
d
.

Y
.

C
a
b
i
n
e
t
 
a
s
s
e
m
b
l
e
d
 
'
a
n
d

s
q
U
a
r
e
d
.

S
t
a
n
d
a
r
d

n
u
m
b
e
r
s
 
m
a
t
c
h
,
 
s
t
a
n
d
a
r
d

h
o
l
e
s
 
l
i
n
e
 
u
p
.

M
e
t
h
o
d

u
s
e
d
 
t
o
 
a
s
s
e
m
b
l
e
 
c
a
b
i
n
e
t
.

C
a
b
i
n
e
t
 
a
s
s
e
m
b
l
e
d
 
a
n
d

s
q
u
a
r
e
d
.

S
t
a
n
d
a
r
d

n
u
m
b
e
r
s
 
m
a
t
c
h
,
 
s
t
a
n
d
a
r
d

h
o
l
e
s
 
l
i
n
e
 
u
p
.

P
l
a
c
e
m
e
n
c

o
f
 
n
a
i
l
s
 
t
o
 
a
s
s
e
m
b
l
e

c
a
b
i
n
e
t
.

c
o
:

C
a
b
i
n
e
t
 
a
s
s
e
m
b
l
e
d
 
a
n
d
-

s
q
u
a
r
e
d
.

S
t
a
n
d
a
r
d
-
-

n
u
m
b
e
r
s
,
a
4
t
c
h
l
'
i
t
a
n
d
a
r
d

h
o
l
e
s
 
Z
i
.
n
a
p
.

P
l
a
c
e
m
e
n
t

o
f
 
s
c
r
e
e
 
i
i
 
t
o
 
a
s
s
e
m
b
l
e

c
a
b
i
n
e
t
.

A
s
s
e
m
b
l
e
 
b
o
o
k
c
a
s
e
,
 
c
u
t

s
t
a
n
d
a
r
d
s
 
t
o
 
l
e
n
g
t
h
,
 
i
n
-

s
t
a
l
l
 
s
t
a
n
d
a
r
d
s
,
 
s
q
u
a
r
e

u
p
 
b
o
o
k
c
a
s
e
.

A
s
s
e
m
b
l
e
 
b
o
o
k
c
a
s
e
,
 
c
u
t

s
t
a
n
d
a
r
d
s
'
t
o
 
l
e
n
g
t
h
,
 
i
n
-

s
t
a
l
l
 
s
t
a
n
d
a
r
d
s
,
 
s
q
u
a
r
e

u
p
 
b
o
o
k
c
a
s
e
.

A
s
s
e
m
b
l
e
 
c
a
b
i
n
e
t
,
 
c
u
t

s
t
a
n
d
a
r
d
s
 
t
o
 
l
e
n
g
t
h
,
 
i
n
-

s
t
a
l
l
 
s
t
a
n
d
a
r
d
s
,
 
s
q
u
a
r
e

u
p
 
c
a
b
i
n
e
t
.

A
s
s
e
m
b
l
e
-
c
a
b
i
n
e
t
,
 
c
u
t
 
-

s
t
a
n
d
a
r
d
s
 
t
o
 
l
e
n
g
t
h
,
 
i
n
-

s
t
a
l
l
 
s
t
a
n
d
a
r
d
s
'
,
 
'
s
q
u
a
r
e

u
p
 
c
a
b
i
n
e
t
.

A
s
s
e
m
b
l
e
 
c
a
b
i
n
e
t
,
 
c
u
t

s
t
a
n
d
a
r
d
s
 
t
o
.
l
e
n
g
t
h
,
 
i
n
-

s
t
a
l
l
 
s
t
a
n
d
a
r
d
s
,
 
s
q
u
a
r
e

u
p
 
c
a
b
i
n
e
t
"
.
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A
s
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l
e
 
a
n
d
 
s
q
u
a
r
e
 
a

c
h
e
s
t
,
 
g
i
v
e
n
 
f
a
s
t
e
n
e
r
s
,

a
 
h
a
m
m
e
r
,
 
c
h
e
s
t
 
p
a
r
t
s
,

a
n
d
 
t
o
o
l
s
.

A
s
s
e
m
b
l
e
 
a
n
d
 
s
q
u
a
r
e
 
a

c
h
e
s
t
,
 
g
i
v
e
n
 
n
a
i
l
s
,

h
a
m
m
e
r
,
 
c
h
e
s
t
 
p
a
r
t
s
,

a
n
d
 
t
o
o
l
s
.

A
s
s
e
m
b
l
e
 
a
n
d
 
s
q
u
a
r
e
 
a

c
h
e
s
t
,
 
g
i
v
e
n
 
s
c
r
e
w
s
,

t
o
o
l
s
,
 
a
n
d
 
c
h
e
s
t
 
p
a
r
t
s
.

R
e
m
o
v
e
 
s
a
w
 
m
a
r
k
s
 
o
n

.
c
o
n
c
a
v
e
 
c
u
t
s
,
 
g
i
v
e
n

m
i
l
l
e
d
 
b
o
a
r
4
s
 
w
i
t
h

c
o
n
c
a
v
e
 
c
u
t
s
,
 
a
 
f
i
l
e
,

a
n
d
 
s
a
n
d
p
a
p
e
r
.

S
e
t
 
n
a
i
l
s
,
 
g
i
v
e
n
 
n
a
i
l
e
d

m
i
l
l
e
d
 
b
o
a
r
d
s
,
 
a
n
d

t
o
o
l
s
-

R
e
m
o
v
e
 
b
a
n
d
s
a
w
 
m
a
r
k
s
,

g
i
v
e
n
 
b
a
n
d
s
a
w
e
d
 
b
o
a
r
d
s

w
i
t
h
 
c
o
n
c
a
v
e
 
c
u
t
s
,
 
a

f
i
l
e
,
 
a
'
h
d
 
s
a
n
d
p
a
p
e
r
.

P
o
s
i
t
i
o
n
 
t
w
o
 
p
i
e
c
e
s
 
o
f

w
o
o
d
 
t
o
g
e
t
h
e
r
,
 
g
i
v
e
n

a
 
m
i
t
e
r
 
v
i
s
e
,
 
t
w
o

i
e
c
e
s

o
f
 
w
o
o
d
,
 
a
n
d

u
e
.

A
s
s
e
m
b
l
e
d
 
c
h
e
s
t
.

A
s
s
e
m
b
l
e
d

C
h
e
s
t
 
a
s
s
e
m
b
l
e
d
 
a
n
d

s
q
u
a
r
e
d
.

T
i
g
h
t
 
j
o
i
n
t
s
,

p
l
a
c
e
m
e
n
t
 
o
f
.
f
a
s
t
e
n
e
r
s
.
,
-
.

c
h
e
s
t
:
 
`
_
C
h
e
s
t
 
a
s
s
e
m
b
l
e
d
 
a
n
d

s
o
u

h
t
 
j

,

p
l
a
c
e
i
e
n
t
 
o
f
/
f
a
s
t
e
n
e
r
s
,

s
t
a
n
d
a
r
d
 
h
o
l
e
s
 
l
i
n
e
 
u
p
.

A
s
s
e
m
b
l
e
d
 
c
h
e
s
t
.

M
i
k
i
e
d
 
b
o
a
r
d
 
w
i
t
h

s
m
o
o
t
h
 
c
o
n
c
a
v
e

c
u
t
s
.

M
i
l
l
e
d
 
b
o
a
r
d
s
 
w
i
t
h

n
a
i
l
 
s
e
t
 
b
e
l
o
w

s
u
r
f
a
c
e
.

B
a
n
d
s
a
w
e
d
 
b
o
a
r
d
s

w
i
t
h
 
s
m
o
o
t
h
 
c
o
n
-

c
a
v
e
 
c
u
t
s
.

T
w
o
 
p
i
e
c
e
s
 
o
f
 
w
o
o
d

f
a
s
t
e
n
e
d
 
i
n
 
m
i
t
e
r

v
i
s
e
.

C
h
e
s
t
 
a
s
s
e
m
b
l
e
d
 
a
n
d

s
q
u
a
r
e
d
.

f
i
g
h
t
 
j
o
i
n
t
s
,

p
l
a
c
e
m
e
n
t
 
o
f
 
f
a
s
t
e
n
e
r
s
,

s
t
a
n
d
a
r
d
 
h
o
l
e
s
 
l
i
n
e
 
u
p
.

A
l
l
 
s
a
w
 
m
a
r
k
s
 
r
e
m
o
v
e
d
.

N
o
 
s
a
n
d
p
a
p
e
r
 
m
a
r
k
s
.

U
n
i
f
o
r
m
 
c
o
n
c
a
v
e
 
c
u
t
s
.

S
i
z
e
 
n
a
i
l
s
e
t
 
u
s
e
d
.
 
D
e
p
t
h

o
f
 
s
e
t
 
n
a
i
l
,
 
c
o
n
s
i
s
t
e
n
c
e

w
i
L
y
t
h
i
c
k
n
e
s
s
 
o
f
 
a
 
p
i
e
c
e

.
o
f
 
s
t
o
c
k
,
.

A
s
s
e
m
b
l
e
 
c
h
e
s
t
 
p
a
r
l
s
 
w
i
t
h

f
a
s
t
e
n
e
r
s
,
 
s
q
u
a
r
e
 
u
p

c
h
e
s
t
.

A
s
s
e
m
b
l
e
 
c
h
e
s
t
 
p
a
r
t
s
 
w
i
t
h

n
a
i
l
s
,
 
s
q
u
a
r
e
 
u
p
 
c
h
i
g
i
i
t
.

A
s
s
e
m
b
l
e
 
c
h
e
s
t
 
p
a
r
t
s
 
'
w
i
t
h

s
c
r
e
w
s
,
 
s
q
u
a
r
e
 
u
p
 
c
h
e
s
t
.

M
i
l
l
e
d
 
b
o
a
r
d
s
 
w
i
t
h
 
s
m
o
o
t
h

c
o
n
c
a
v
e
 
'
c
u
t
s
.

S
e
t
 
n
a
i
l
s
 
b
e
l
o
w
 
s
u
r
f
a
c
e

o
f
 
w
o
o
d
.
'

A
l
l
 
h
a
n
d
s
a
w
 
m
a
r
k
s
 
r
e
m
o
v
e
d
.

F
i
l
e
 
o
u
t
 
h
a
n
d
s
a
w
 
m
a
r
k
s
.

N
o
 
s
a
n
d
p
a
p
e
r
 
m
a
r
k
s
.

S
a
n
d
-
c
o
n
c
a
v
e
 
c
u
t
s
 
s
m
o
o
t
h
.

U
n
i
f
o
r
m
 
c
o
n
c
a
v
e
 
c
u
t
s
,

w
i
t
h
i
n
 
d
e
s
i
g
n
 
l
i
m
i
t
s
.

M
o
w
 
w
o
o
d
 
w
a
s
 
p
l
a
c
e
d
 
i
n

v
i
s
e
.

S
u
r
f
a
c
e
 
s
h
o
u
l
d
 
b
e

f
l
u
s
h
.

J
o
i
n
t
 
t
o
 
b
e
 
t
i
g
h
t
.

F
a
s
t
e
n
 
w
o
o
d
 
i
n
 
m
i
t
e
r

v
i
s
e
.



t
i

C
O
D
E

(
B
l
o
c
k
/
U
n
i
t
)

O
B
J
E
C
T
I
V
E

N
O
.

0
1
/
0
9

4
4
.

0
1
/
0
9

4
5
.

0
1
/
0
9

4
6
.

0
1
/
0
9

4
7
.

0
1
/
0
9

4
8
.

0
1
/
0
9

4
9
.

O
B
J
E
7
r
I
V
E

A
p
p
l
y
 
i
i
n
g
e
i
 
t
o
 
a
 
d
r
o
;
;
.
:

l
e
a
f
 
t
a
b
l
e
,
 
g
i
v
e
n
 
h
i
n
g
e
s
,
'

s
c
r
e
w
s
,
 
t
o
o
l
s
,
 
c
o
m
b
i
n
a
t
i
o
n

s
q
u
a
r
e
,
 
a
n

a
 
d
r
a
w
i
n
g
 
f
o
r

h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

A
p
p
l
y
 
h
i
n
g
e
s
 
t
o
 
a
 
d
r
o
p

l
e
a
f
 
t
a
b
l
e
,
 
g
i
v
e
n
 
h
i
n
g
e
s
,

s
c
r
e
w
s
,
 
t
o
o
l
s
,
 
t
r
y
 
s
q
u
a
r
e
,

a
n
d
 
a
 
d
r
a
w
i
n
g
 
f
o
r
 
h
i
n
g
e

l
o
c
a
t
i
o
n
.

A
p
p
l
y
 
h
i
n
g
e
s
 
t
o
 
a
 
d
r
o
p

l
e
a
f
 
t
a
b
l
e
,
 
g
i
v
e
n
 
h
i
n
g
e
s
,

s
c
r
e
w
s
,
 
t
o
o
l
s
,
 
s
t
e
e
l

s
q
u
a
r
e
,
 
a
n
d
 
a
 
d
r
a
w
i
n
g

f
o
r
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

A
p
p
l
y
 
h
i
n
g
e
s
 
t
o
 
a
 
d
o
o
r
,

g
i
v
e
n
 
b
u
t
t
 
h
i
n
g
e
s
,
 
d
o
o
r

s
c
r
e
w
s
,
 
t
o
o
l
s
,
 
c
o
m
b
i
n
a
t
i
o
n

s
q
u
a
r
e
,
 
a
n
d
 
a
 
d
r
a
w
i
n
g
 
f
o
r

h
i
n
g
e
 
l
o
c
a
t
i
o
n
.
,

A
p
p
l
y
 
h
i
n
g
e
s
 
t
o
 
a
 
d
o
o
r
,

g
i
v
e
n
 
b
u
t
t
 
h
i
n
g
e
s
,
 
d
o
o
r

s
c
r
e
w
s
,
 
t
o
o
l
s
,
 
t
r
y
 
s
q
u
a
r
e
,

a
n
d
 
a
 
d
r
a
w
i
n
g
 
f
o
r
 
h
i
n
g
e

l
o
c
a
t
i
o
n
.

A
p
p
l
y
 
h
i
n
g
e
s
 
t
o
 
a
 
d
o
o
r
,

g
i
v
e
n
 
b
u
t
t
 
h
i
n
g
e
s
,
 
d
o
o
r

s
c
r
e
w
.
,
 
t
o
o
l
s
,
 
s
t
e
e
l

s
q
u
a
r
e
,
 
a
n
d
a
 
d
r
a
w
i
n
g

f
o
r
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

F
I
N
A
L
 
P
R
O
D
U
C
T

I
n
s
t
a
l
l
e
d
 
b
i
n
g
e
s

o
n
 
a
 
d
r
o
p
 
l
e
a
f

t
a
b
l
e
.

I
n
s
t
a
l
l
e
d
 
h
i
n
g
e
s

o
n
 
a
 
d
r
o
p
 
l
e
a
f

t
a
b
l
e
.

I
n
s
t
a
l
l
e
d
 
h
i
n
g
e
s

o
n
 
a
 
d
r
o
p
 
l
e
a
f

t
a
b
l
e
.

I
n
s
t
a
l
l
e
d
 
h
i
n
g
e
s

o
n
 
a
 
d
o
o
r
.

I
n
s
t
a
l
l
e
d
 
h
i
n
g
e
s

o
n
 
a
 
d
o
o
r
.

I
n
s
t
a
l
l
e
d
 
h
i
n
g
e
s

o
n
 
a
 
d
o
o
r
.
-

E
V
A
L
U
A
T
I
O
N
.

O
P
E
R
A
T
I
O
N

S
i
z
e
 
o
f
 
c
u
t
o
u
t
 
f
o
r
 
h
i
n
g
e
.

H
i
n
g
e
 
s
e
t
 
i
n
 
f
l
u
s
h
 
w
i
t
h

s
u
r
f
a
c
e
.

C
o
r
r
e
c
t
 
h
i
n
g
e

l
o
c
a
t
i
o
n
 
a
n
d
 
d
i
r
e
c
t
i
o
n
.

S
i
z
e
 
o
f
 
c
u
t
o
u
t
 
f
o
r
 
h
i
n
g
e
.

H
i
n
g
e
 
s
e
t
 
i
n
 
f
l
u
s
h
 
w
i
t
h

s
u
r
f
a
c
e
.

C
o
r
r
e
c
t
 
h
i
n
g
e

-

l
o
c
a
t
i
o
n
 
a
n
d
 
d
i
r
e
c
t
i
o
n
:

S
i
z
e
 
o
f
 
c
u
t
o
u
t
 
f
o
r
 
h
i
n
g
e
.

H
i
n
g
e
 
s
e
t
 
i
n
 
f
l
u
s
h
 
w
i
t
h

s
u
r
f
a
c
e
,

C
o
r
r
e
c
t
 
h
i
n
g
e

l
o
c
a
t
i
o
n
 
a
n
d
 
d
i
r
e
c
t
i
o
n
.

H
o
w
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
 
i
s

m
a
r
k
e
d
.

S
i
z
e
 
o
f
 
c
u
t
o
u
t

f
o
r
 
h
i
n
g
e
.

S
e
t
-
i
n
 
o
f

h
i
n
g
e
 
i
n
t
o
 
d
o
o
r
 
t
o
 
b
e

-

u
n
i
f
o
r
m
.

.
H
o
w
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
 
i
s

m
a
r
k
e
d
.

S
i
t
e
 
o
f
 
c
u
t
o
u
t

f
o
r
 
h
i
n
g
e
.

S
e
t
-
i
0
 
o
f

h
i
n
g
e
 
i
n
t
o
 
d
o
o
r
 
t
o
 
b
e

u
n
i
f
o
r
m
.

H
o
w
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
 
i
s

m
a
r
k
e
d
.

S
i
z
e
 
o
f
 
c
u
t
o
u
t

f
o
r
 
h
i
n
g
e
.

S
e
t
-
i
n
 
o
f

h
i
n
g
e
 
i
n
t
o
 
d
o
o
r
 
t
o
 
b
e

u
n
i
f
o
r
m
.

M
a
r
k
 
O
u
t
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

C
h
i
s
e
:
i
 
o
u
t
 
h
i
n
g
e
 
p
o
c
k
e
t
.

I
n
s
t
a
l
l
 
h
i
n
g
e
 
t
o
,
 
t
a
b
l
e

a
n
d
 
l
e
a
f
.

I
l
d
i
a
p
r
o
u
t
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n

,
C
h
i
s
e
l
 
o
u
t
 
h
!
o
k
e
 
p
o
c
k
e
t
.

`
.
f
 
s
t
a
l
l

t
o
 
t
a
b
l
e

a
n
d
 
I
t
a
l
.

M
a
r
k
 
o
u
t
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

C
h
i
s
e
l
 
o
u
t
 
b
i
n
g
e
 
p
o
c
k
e
t
.

I
n
s
t
a
l
l
 
h
i
n
g
e
 
t
o
 
t
a
b
l
e
.

a
n
d
 
l
e
a
f
.

M
a
r
k
 
o
u
t
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

C
h
i
s
e
l
 
o
u
t
 
h
i
n
g
e
 
p
o
c
g
t
t
.

I
n
s
t
a
l
l
 
h
i
n
g
e
 
t
o
 
d
o
o
!
r
.

M
a
r
k
 
o
u
t
 
h
i
n
g
e

l
o
c
a
t
i
o
n
.

C
h
i
s
e
l
 
o
u
t
 
h
i
n
g
e
 
p
o
c
k
e
t
.

I
n
s
t
a
l
l
 
h
i
n
g
e
 
t
o
 
d
o
o
r
.

M
a
r
k
 
b
u
t
 
h
i
n
g
e
 
l
o
c
a
t
i
o
n
.

C
h
i
s
e
l
 
o
u
t
 
h
i
n
g
e
 
p
o
c
k
e
t
.

I
n
s
t
a
l
l
 
h
i
n
g
e
 
t
o
 
d
o
o
r
.
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.
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.

0
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5
5
.

O
B
J
E
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C

,
E
V
A
L
U
A
T
I
O
N

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
e
(
i
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
b
e
n
c
h
 
r
u
l
e
,

s
t
o
c
k
 
a
s
 
p
e
r

s
h
a
r
p
 
p
e
n
c
i
l
,
 
c
o
m
b
i
n
a
t
i
o
n

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

s
q
u
a
r
e
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
b
e
n
c
h
 
r
u
l
e
,

s
h
a
r
p
 
p
e
n
c
i
l
,
 
t
r
y
 
s
q
u
a
r
e
,

a
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
b
e
n
c
h
 
r
u
l
e
,

s
h
a
r
p
 
p
e
n
c
i
l
,
 
s
t
e
e
l
 
s
q
u
a
r
e
,

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
s
t
e
e
l
 
t
a
p
e
,

s
h
a
r
p
 
p
e
n
c
i
l
,
 
c
o
m
b
i
n
a
t
i
o
n

s
q
u
a
r
e
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
 
a
s
 
p
e
r

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
 
a
s
 
p
e
r

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

O
P
E
R
A
T
I
O
N

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

m
a
r
k
e
d
 
o
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

m
a
r
k
e
d
 
o
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

m
a
r
k
e
d
 
o
n
 
s
 
p
i
e
c
e
-
o
f

s
t
o
c
k
.

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

s
t
o
c
k
 
a
s
 
p
e
r

m
a
r
k
e
d
 
o
a
 
a
 
p
i
e
c
e
 
o
f

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

s
t
o
c
k
.

:
f
i
r

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

'
M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
s
t
e
e
l
 
t
a
p
e
,

-
e
t
^
c
k
 
a
s
 
p
e
r

s
h
a
r
p
 
p
e
n
c
i
l
,
 
t
r
y
 
s
q
u
a
r
e
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
s
t
e
e
l
 
t
a
p
e
,

s
h
a
r
p
 
p
e
n
c
i
l
,
 
s
t
e
e
l
 
s
q
u
a
r
e
,

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
 
a
s
 
p
e
r

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

m
a
r
k
e
d
 
o
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
c
o
m
b
i
n
a
t
i
o
n
_
 
s
q
u
a
r
e
.

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
t
r
y
 
s
q
u
a
r
e
.

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
c
e
m
b
i
n
a
t
i
o
n
.
s
q
u
a
r
e
.

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o

t
o
t
k
.

M
a
r
k
 
t
h
e
 
p
i
e
c
e

s
t
o
c
k

w
i
t
h
 
a
 
t
r
y

c
a
r
e
.

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e

e
s

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
\
.

m
a
r
k
e
d
 
o
n
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

e
t
o
c
k
.

w
i
t
h
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
.



C
O
D
E

O
B
J
E
C
T
I
V
E
:

(
B
l
o
c
k
/
U
n
i
t
)

N
O
.

O
B
J
E
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

-
E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

0
2
/
0
1

5
6
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
z
i
g
-
z
a
g
 
r
u
l
e
,

s
t
o
c
k
 
a
s
 
p
e
r

m
a
r
k
e
d
 
.
o
n
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
h
a
r
p
 
p
e
n
c
i
l
,
 
c
o
m
b
i
n
a
t
i
o
n

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

s
t
o
c
k
.

w
i
t
h
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
t
 
.

0
2
/
0
1

0
2
/
0
1

I

s
q
u
a
r
e
,
 
a
 
p
i
e
c
e
 
4
 
s
t
o
c
k
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

5
7
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

M
e
a
s
u
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
z
i
g
-
z
a
g
 
r
u
l
e
,

s
t
o
c
k
 
a
s
 
p
e
r

m
a
r
k
e
d
 
o
n
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
h
a
r
p
 
p
e
n
c
i
l
,
 
t
r
y
 
s
q
u
a
r
e
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

s
t
o
c
k
.

w
i
t
h
 
a
 
t
r
y
 
s
q
u
a
r
e
.

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

5
8
.

M
e
a
s
u
r
e
 
a
n
d
 
m
a
r
k
 
a
 
p
i
e
c
e
 
o
f

M
a
r
k
e
d
 
p
i
e
c
e
 
o
f

A
c
c
u
r
a
t
e
 
m
e
a
s
u
r
e
d
 
l
i
n
e
s

M
e
a
s
u
r
e

e
c
e
 
o
f
 
s
t
o
c
k
.

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
z
i
g
-
z
a
g
 
r
u
l
e
,

s
t
o
c
k
 
a
s
 
p
e
r

m
a
r
k
e
d
 
o
n
 
a
 
p
i
e
c
e
 
o
f

t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
h
a
f
p
 
p
e
n
c
i
l
,
 
s
t
e
e
l
 
s
q
u
a
r
e
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

s
t
o
c
k
.

w
i
t
h
 
a
 
s
t
e
e
l
 
b
q
u
a
r
e
.

a
 
p
i
e
c
e
 
o
f
-
s
t
o
c
k
,
 
a
n
d

,
.

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.
.

0
2
/
0
2

5
9
.

M
a
r
k
 
o
n
e
e
a
d
 
o
f
 
a
 
b
o
a
r
d

B
o
a
r
d
 
w
i
t
h
 
o
n
e

A
c
c
u
r
a
c
y
 
o
f
 
s
q
u
a
r
e
 
l
i
n
e
.

M
a
r
k
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
q
u
a
r
e
,
 
g
i
v
e
n
 
a
 
t
r
y
 
s
q
u
a
r
e
,

e
n
d
 
m
a
r
k
e
d

w
i
t
h
 
a
 
t
r
y
 
s
q
u
a
r
e
.

a
 
b
o
a
r
d
 
w
i
t
n
.
a
 
s
t
r
a
i
g
h
t

s
q
u
a
r
e
.

e
d
g
e
,
 
a
n
d
 
a
 
p
e
n
c
i
l
.

0
2
/
0
2

6
0
:

M
a
r
k
 
b
o
t
h
 
e
n
d
s
 
o
f
 
a
 
b
o
a
r
d

.
B
o
a
r
d
 
l
a
y
e
d
 
o
u
t

A
c
c
u
r
a
c
y
 
o
f
 
s
q
u
a
r
e
 
l
i
n
e
.

M
a
r
k
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
q
u
a
r
e
 
t
o
 
a
.
g
i
v
e
n
 
l
e
n
g
t
h
,

t
o
 
l
e
n
g
t
h
,
 
b
o
t
h

A
c
c
u
r
a
c
y
 
o
f
 
l
e
n
g
t
h
.

'
'
-

w
i
t
h
 
a
 
t
r
y
 
s
q
u
a
r
e
.

g
i
v
e
n
 
a
 
t
r
y
 
s
q
u
a
r
e
,
 
a
 
b
o
a
r
d

e
n
d
s
 
m
a
r
k
e
d

w
i
t
h
 
a
 
s
t
r
a
i
g
h
t
 
e
d
g
e
,
 
a
n
d

s
q
u
a
r
e
.

a
 
p
e
n
c
i
l
.

0
2
/
0
2

.
6
1
.

M
a
r
k
 
o
n
e
 
e
n
d
 
o
f
 
a
 
b
o
a
r
d

B
o
a
r
d
 
w
i
t
h
 
o
n
e

A
c
c
u
r
a
c
y
 
o
f
 
s
q
u
a
r
e
 
l
i
n
e
.

M
a
r
k
'
s
-
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
q
u
a
r
e
,
 
g
i
v
e
n
 
a
 
c
o
m
b
i
n
a
t
i
o
n

e
n
d
 
m
a
r
k
e
d

w
i
t
h
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
-
.

s
q
u
a
r
e
,
 
a
 
b
o
a
r
d
 
w
i
t
h
 
a

s
q
u
a
r
e
.

s
t
r
a
i
g
h
t
 
e
d
g
e
,
 
a
n
d
 
a
 
p
e
n
c
i
l
.

0
2
/
0
2

6
2
.

M
a
r
k
 
b
o
t
h
 
e
n
d
s
 
o
f
 
a
 
b
o
a
r
d

B
o
a
r
d
 
l
a
y
e
d
 
o
u
t

A
c
c
u
r
a
c
y
 
o
f
 
s
q
u
a
r
e
.
 
l
i
n
e
.

M
a
r
k
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

s
q
u
a
r
e
 
t
o
 
a
 
g
i
v
e
n
 
l
e
n
g
t
h
,

t
o
 
l
e
n
g
t
h
,
 
b
o
t
h

A
c
c
u
r
a
c
y
 
o
f
 
l
e
n
g
t
h
.

.
w
i
t
h
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e

g
i
v
e
n
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
,

e
n
d
s
 
m
a
r
k
e
d

a
 
b
o
a
r
d
 
w
i
t
h
 
a
 
s
t
r
a
i
g
h
t

s
q
u
a
r
e
.

e
d
g
e
,
 
a
n
d
.
 
a
 
p
e
n
c
i
.
-



C
O
D
E

O
B
J
E
C
T
I
V
E

(
B
l
o
c
k
/
U
n
i
t
)

N
O
.

0
2
/
0
2

6
3
.

O
B
J
E
C
T
I
V
E

M
a
r
k
 
o
n
e
 
e
n
d
 
o
f
 
a
 
b
o
a
r
d

s
q
u
a
r
e
,
 
g
i
v
e
n
 
a
 
s
t
e
e
l

s
q
u
a
r
e
;
 
a
 
b
o
a
r
d
 
w
i
t
h
 
a

s
t
r
a
i
g
h
t
 
e
d
g
e
,
 
a
n
d
 
a

p
e
n
c
i
l
.

41
,

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

-
B
o
a
r
d
 
w
L
r
h
 
o
n
e
 
e
n
d

m
a
r
k
e
d
 
s
q
u
a
r
e
.

0
2
/
0
2

6
4
.

M
a
r
k
 
b
o
i
t
 
e
n
d
s
 
o
f
 
a
 
b
o
a
r
d

B
o
a
r
d
 
l
a
y
e
d
 
o
u
t
 
t
o

.
s
q
u
a
r
e
 
t
o
 
a
 
g
i
v
e
n
 
l
e
n
g
t
h
,

l
e
n
g
t
h
,
 
b
o
t
h
 
e
n
d
s

g
i
v
e
n
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
,
 
a

m
a
r
k
e
d
 
s
q
u
a
r
e
r

b
o
a
r
d
 
w
i
t
h
 
a
 
s
t
r
a
i
g
h
t

e
d
g
e
,
 
a
n
d
 
a
 
p
e
n
c
i
l
.

0
2
/
0
3

0
2
/
0
3

0
2
/
0
3

0
2
/
0
3

6
5
.

D
e
t
e
r
m
i
n
e
 
i
f
 
a
n
 
e
d
g
e
 
i
s

s
q
u
a
r
e
,
 
u
s
i
n
g
 
a
 
t
r
y

s
q
u
a
r
e
,
 
g
i
v
e
n
 
p
a
r
t
 
o
f

.

a
 
j
o
b
 
a
n
d
 
a
 
t
r
y
 
s
q
u
a
r
e
A

p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
n
 
e
d
g
e

s
q
u
a
r
e
 
t
o
 
f
a
c
e
.

6
6
.

D
e
t
e
r
m
i
n
e
 
i
f
 
a
 
s
u
r
f
a
c
e

A
 
s
u
r
f
a
c
e
 
t
h
a
t
 
i
s

i
s
 
p
l
u
m
b
,
 
u
s
i
n
g
 
a
 
s
p
i
r
i
t

p
l
u
m
b
.
'

l
e
v
e
l
,
 
g
i
v
e
n
 
a
 
s
u
r
f
a
c
e

a
n
d
 
a
 
l
e
v
e
l
.

6
7
.

D
e
t
e
r
m
i
n
e
 
i
f
 
a
 
s
u
r
f
a
c
e

i
s
 
f
l
a
t
,
 
u
s
i
n
g
 
a
 
s
p
i
r
i
t

l
e
v
e
l
,
 
g
i
v
e
n
 
a
 
s
u
r
f
a
c
e

a
l
e
v
e
l
.

6
8
.

D
e
t
e
r
m
i
n
e
 
i
f
 
a
n
 
e
d
g
e
 
i
s

S
q
u
a
r
e
,
 
u
s
i
n
g
 
a
 
t
r
y

s
q
u
a
r
e
,
 
g
i
v
e
n
 
p
a
r
t
s
 
o
f

a
 
j
o
b
 
a
n
d
-
a
 
t
r
y
 
s
q
u
a
r
e
.

6
9
.

D
e
t
e
r
m
i
n
e
 
i
f
 
a
 
s
u
r
f
a
c
e

i
s
 
f
l
a
t
,
 
u
s
i
n
g
 
a
 
t
r
y

s
q
u
a
r
e
,
 
g
i
v
e
n
 
p
a
r
t
s
 
o
f

a
 
j
o
b
 
a
n
d
 
a
 
t
r
y
i
s
q
u
a
r
e
.

A
 
s
u
r
f
a
c
e
 
t
h
a
t
 
i
s

E
l
a
t
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

a
n
 
e
d
g
e
 
s
q
u
a
r
e

t
o
 
f
a
c
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
f
l
a
t

s
u
r
f
a
c
e
.

A
c
c
u
r
a
c
y
 
o
f
 
s
q
u
a
r
e
 
l
i
n
e
.

M
a
r
k
 
a
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

A
c
c
u
r
a
c
y
 
o
f
 
s
q
u
a
r
e
 
l
i
n
e
.

A
C
c
u
r
a
c
y
 
o
f
 
l
e
n
g
t
h
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
-

t
e
r
m
i
n
e
s
 
t
h
a
t
 
m
a
t
e
r
i
a
l

i
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
-
 
'
'

t
e
r
m
i
n
e
s
 
t
h
a
t
 
m
a
t
e
r
i
a
l

i
s
 
p
l
u
m
b
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
-

t
e
r
m
i
n
e
s
 
t
h
a
t
 
m
a
t
e
r
i
a
l

i
s
 
f
l
a
t
.

M
a
r
k
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

P
l
a
c
e
 
s
q
u
a
r
e
 
o
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
t
o
 
c
h
e
c
k
 
e
d
g
e

S
q
u
a
r
e
n
e
s
s
 
w
i
t
h
 
f
a
c
e
.

P
l
a
c
l
e
 
l
e
v
e
l
 
o
n
 
a
 
p
i
e
c
e
-

o
f
 
s
t
o
c
k
.

C
h
e
c
k
 
t
h
e

p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
f
o
r

p
l
u
m
b
.

P
l
a
c
e
 
l
e
v
e
l
 
o
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
.

C
h
e
c
k
 
s
u
r
f
a
c
e

i
f
 
f
l
a
t
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
-

.
P
l
a
c
i
 
s
q
u
a
r
e
 
o
n
.
a
 
p
i
e
c
e

t
e
r
m
i
n
e
s
 
t
h
a
t
 
t
h
e
 
S
u
r
f
a
c
e

o
f
 
s
t
o
c
k
 
t
o
 
c
h
e
c
k
 
e
d
g
e

i
s
 
s
q
u
a
r
e
 
w
i
t
h
 
t
h
e
 
e
d
g
e
.

s
q
u
a
r
e
n
e
s
s
 
w
i
t
h
 
f
a
c
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
-

t
e
r
m
i
n
e
s
 
t
h
a
t
 
t
h
e
 
s
u
r
f
a
c
e

i
s
 
f
l
a
t
.

P
l
a
c
e
 
s
q
u
a
r
e
 
o
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
.

C
h
e
c
k
 
i
f

s
u
r
f
a
c
e
 
i
s
 
f
l
a
t
.

-



C
O
D
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(
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o
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U
n
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O
B
J
E
C
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I
V
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N
O
.

0
2
/
0
3

T
O
.

0
2
/
0
3

7
1
.

0
2
/
0
4

7
2
.

0
2
/
0
4

7
3
.

0
2
/
0
4

7
4
.

0
2
/
0
4

7
5
.

-
0
2
/
0
4

O
B
J
E
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

D
e
t
e
r
m
i
n
e
 
i
f
 
a
n
 
e
d
g
e

i
s
 
s
q
u
a
r
e
,
 
u
s
i
n
g
 
a

s
t
e
e
l
 
s
q
u
a
r
e
,
 
g
i
v
e
n

p
a
r
t
s
 
o
f
 
a
 
j
o
b
'
 
a
n
d
 
a

s
t
e
e
l
 
s
q
u
a
r
e
.

D
e
t
e
r
m
i
n
e
 
i
f
 
a
 
s
u
r
f
a
c
e

i
s
 
f
l
a
t
,
 
u
s
i
n
g
 
a
 
s
t
e
e
l

s
q
u
a
r
e
,
 
g
i
v
e
n
 
p
a
r
t
s
 
o
f

a
 
j
o
b
 
a
n
d
 
a
 
s
t
e
e
l

s
q
u
a
r
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
 
a
n
d
 
a
d
j
u
s
t

t
o
 
m
a
k
e
 
s
q
u
a
r
e
,
 
g
i
v
e
n

a
 
b
l
u
e
p
r
i
n
t
,
 
p
r
o
j
e
c
t
,

a
n
d
 
h
a
n
d
 
t
o
o
l
s
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

w
i
t
h
 
a
f
s
q
u
a
r
e
 
t
o

t
h
a
t
 
t
h
e
 
s
u
r
f
a
c
e
 
i
s
 
s
q
u
a
r
e

e
d
g
e
 
f
a
c
e
.

w
i
t
h
 
e
d
g
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

w
i
t
h
 
a
 
f
l
a
t

t
h
a
t
 
t
h
e
 
s
u
r
f
a
c
e
 
i
s
 
f
l
a
t
.

s
u
r
f
a
c
e
.

P
l
a
c
e
 
s
q
u
a
r
e
 
o
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
t
o
 
c
h
e
c
k
 
e
d
g
e

s
q
u
a
r
e
n
e
s
s
 
w
i
t
h
 
f
a
c
e
.

,

P
l
a
c
e
 
s
q
u
a
r
e
 
o
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
.

C
h
e
c
k
 
i
f

s
u
r
f
a
c
e
 
i
s
 
f
l
a
t
-

.
.
'

A
 
p
r
o
j
e
c
t
 
t
h
a
n
-
-

,
S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

P
l
a
c
e
 
s
q
u
a
r
e
 
o
n
 
p
r
o
j
e
c
t

i
s
 
s
q
u
a
r
e
-
i
n
s
i
d
e

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

t
o
 
c
h
e
c
k
 
s
q
u
a
r
e
n
e
s
s
.

a
n
d
-
o
u
t
s
i
d
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

w
h
e
t
h
e
r
 
t
h
e

b
l
u
e
p
r
i
n
t
,
 
f
r
a
m
e
,
 
a
n
d

f
r
a
m
e
 
i
s
 
s
q
u
a
r
e
.

a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
c
h
e
s
t
,
 
a
n
d

a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
b
o
o
k
c
a
s
e
,

a
n
d
 
a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

7
6
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
t
a
b
l
e
,
 
a
n
d

a
 
s
t
e
e
l
 
s
q
u
a
r
e
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

w
h
e
t
h
e
r
 
t
h
e

c
h
e
s
t
 
i
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

P
l
a
c
e
 
s
t
e
e
l
 
s
q
u
a
r
e
 
o
n

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

-
:
f
r
a
m
e
 
t
o
 
c
h
e
c
k
 
s
q
u
a
r
e
-

n
e
s
s
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

w
h
e
t
h
e
r
 
t
h
e
 
b
o
o
k
-

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
-
a
q
u
a
r
e
.

c
a
s
e
 
i
s
 
e
q
u
a
t
e
.

P
l
a
c
e
 
s
t
e
e
l
 
s
q
u
a
r
e
 
o
n

c
h
e
s
t
 
t
o
 
c
h
e
c
k
 
s
q
u
a
r
e
-

n
e
s
s
.

P
l
a
c
e
 
s
t
e
e
l
 
s
q
u
a
r
e
 
o
n

b
o
o
k
c
a
s
e
 
t
o
 
c
h
e
c
k
'

s
q
u
a
r
e
n
e
s
s
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

S
t
u
d
e
h
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

P
l
a
c
e
 
s
t
e
e
l
 
s
q
u
a
r
e
 
o
n

w
h
e
t
h
e
r
 
t
h
e

t
h
e
4
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

t
a
b
l
e
 
t
o
 
c
h
e
c
k
 
s
q
u
a
r
e
-

t
a
b
l
e
 
i
s
 
s
q
u
a
r
e
.

a
 
&
a
s
s
.
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0
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0
.
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1
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0
2
/
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8
2
.

0
2
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0
4

v
3
.

O
B
J
E
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N
.

O
P
E
R
A
T
I
O
N

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
O
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
a
 
f
r
a
m
e
,

a
n
d
 
a
 
t
r
y
 
s
q
u
a
r
e
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

w
h
e
t
h
e
r
 
-
t
h
e

f
r
a
m
e
 
i
s
 
s
q
u
a
r
e
.

I

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
c
h
e
s
t
,
 
a
n
d

a
t
r
y
 
s
q
u
a
r
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
t
a
b
l
e
,
 
a
n
d

t
r
y
 
s
q
u
a
r
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
c
i
n
t
s
,
 
g
i
v
e
n
 
'
a

b
l
u
e
p
r
i
n
t
,
 
f
r
a
m
e
,
 
a
n
d

c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
.

C
h
e
C
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
a
 
c
h
e
s
t
,

a
n
d
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
.

C
h
e
c
k
'
t
h
e
 
S
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
r
t
i
'
S

b
l
u
e
p
r
i
n
t
,
 
b
o
o
k
c
a
s
e
,

a
n
d
 
c
o
m
b
i
n
a
t
i
o
n
 
*
a
r
e
.

C
h
e
c
k
 
t
h
e
 
s
q
u
a
r
e
n
e
s
s
 
o
f

t
h
e
 
j
o
i
n
t
s
,
 
g
i
v
e
n
 
a

b
l
u
e
p
r
i
n
t
,
 
t
a
b
l
e
,
 
m
a
s
t
'

c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
.

w
h
e
t
h
e
r
 
t
h
e

c
h
e
s
t
 
N
i
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
e
 
s
q
u
a
r
e
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

w
h
e
t
h
e
r
 
t
h
e

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

t
a
b
l
e
 
i
s
 
s
q
u
a
r
e
.
 
V

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

w
h
e
t
h
e
r
 
t
h
e

f
r
a
m
e
 
i
s
 
s
q
u
a
r
e
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

w
h
e
t
h
e
r
 
t
h
e

c
h
e
s
t
 
i
s
 
s
q
u
a
r
e
:

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

w
h
e
t
h
e
r
 
t
h
e
 
b
o
o
k
-

c
a
s
e
 
i
s
 
s
q
u
a
r
e
.

.
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f

w
h
e
t
h
e
r
,
t
h
e

t
s
b
l
e
'
t
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
'
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

.
S
t
u
d
e
n
t
.
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

S
t
u
d
e
n
t
 
c
o
r
r
e
c
t
l
y
 
d
e
t
e
r
m
i
n
e
s

t
h
a
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
s
q
u
a
r
e
.

P
l
a
c
e
 
t
r
y
 
s
q
u
a
r
e
 
o
n

f
r
a
m
e
 
t
o
 
c
h
e
c
k
 
s
q
u
a
r
e
-

n
e
s
s
.

P
l
a
c
e
 
t
r
y
 
s
q
u
a
r
e
 
o
n

c
h
e
s
t
 
t
o
 
c
h
e
C
k
 
s
q
u
a
r
e
-
.

n
e
s
s
.

?
y
T

P
l
a
c
e
 
t
r
y
 
s
q
u
a
r
e
 
o
n

t
a
b
l
e
 
j
o
i
n
t
s
 
t
o
 
c
h
e
c
k

s
q
u
a
r
e
n
e
s
s
.

P
l
a
c
e
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e

i
n
 
c
o
r
n
e
r
 
o
f
 
f
r
a
m
e
 
t
o

c
h
e
c
k
 
s
q
u
a
r
e
n
e
s
s
.

P
l
a
c
e
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e

a
t
'
 
h
e
s
t
 
-
t
a
i
n
t
s
 
t
o
 
c
h
e
c
k

a
q
u
a

m
e
s
s
.

P
l
a
c
e
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e

a
t
 
b
o
o
k
c
a
s
e
 
j
o
i
n
t
s
 
t
o

c
h
e
c
k
 
s
q
u
a
r
e
n
e
s
s
.

P
l
a
c
e
 
c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e

a
t
 
t
a
b
l
e
 
j
o
i
n
t
s
 
t
o
 
c
b
e
c
.

-
 
s
q
u
a
r
e
n
e
s
s
.
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0
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8
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0
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8
9
.

0
2
/
0
7

9
0
.

O
B
J
E
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

C
r
o
s
s
c
u
t
 
o
n
e
 
e
n
d
 
a
n
d

r
e
m
o
v
e
 
c
h
e
c
k
s
,
 
g
i
v
e
n

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a

c
r
o
s
s
c
u
t
 
h
a
n
d
s
a
w
,
 
a
n
d

a
 
s
q
u
a
r
e
.

C
r
o
s
s
c
u
t
 
t
w
o
 
e
n
d
s
 
a
n
d

r
e
m
o
v
e
 
c
h
e
c
k
s
,
 
g
i
v
e
n

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a

c
r
o
s
s
c
u
t
 
s
a
w
,
 
a
 
s
q
u
a
r
e
,

a
n
d
 
d
i
m
e
n
s
i
o
n
s
.

R
i
p
 
e
d
g
e
 
o
f
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
a
 
m
a
r
k
i
n
g
 
g
a
u
g
e
,

r
i
p
s
a
w
,
 
a
n
d
 
d
i
m
e
n
s
i
o
n
s
.

M
i
t
e
r
 
o
n
e
 
e
n
d
,
 
g
i
v
e
n
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
m
i
t
e
r

b
o
x
,
 
a
n
d
 
d
i
m
e
n
s
i
o
n
s
.

M
i
t
e
r
 
t
w
o
 
e
n
d
s
 
o
n
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
g
i
v
e
n

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
m
i
t
e
r

b
o
x
,
 
a
n
d
 
d
i
m
e
n
s
i
o
n
s
.

J
o
i
n
t
 
e
d
g
e
 
w
i
t
h
 
t
h
e

g
r
a
i
n
,
 
g
i
v
e
s
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
,
 
a
 
s
q
u
a
r
e
,

a
n
d
 
a
 
h
a
n
d
 
p
l
a
t
e
.

C
h
a
m
f
e
r
 
e
d
g
e
 
t
o
 
s
p
e
c
i
-

f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a
.

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
s
p
e
c
i
-

f
i
c
a
t
i
o
n
s
,
 
b
e
v
e
l
 
s
q
u
a
r
e
,

a
n
d
 
a
 
h
a
n
d
 
p
l
a
n
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

o
n
e
 
e
n
d
 
c
u
t
 
s
q
u
a
r
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

b
o
t
h
 
e
n
d
s
 
c
u
t
 
s
q
u
a
r
e
.

4
,

A
 
p
i
e
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

e
d
g
e
 
r
i
p
p
e
d
 
t
o
 
s
i
z
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

o
n
e
 
e
n
d
 
m
i
t
e
r
 
c
u
t
.

A
 
p
i
e
c
e

s
t
o
c
k
 
w
i
t
h

t
w
o
 
e
n
d
 
m
i
t
e
r
 
c
u
t
.

S
t
o
c
k
 
w
i
t
h
 
o
n
e
 
e
n
d

j
o
i
n
t
e
d
 
s
q
u
a
r
e
 
a
n
d

s
t
r
a
i
g
h
t
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h
.

o
n
e
 
e
d
g
e
 
c
h
a
m
f
e
r
e
d
.

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

A
l
l
 
c
h
e
c
k
s
 
c
u
t
 
o
f
f

s
q
u
a
r
e
.

L
e
a
s
t
 
a
m
o
u
n
t

o
f
 
s
t
o
c
k
 
r
e
m
o
v
e
d
.

A
l
l
 
c
h
e
c
k
s
 
c
u
t
 
o
f
f

s
q
u
a
r
e
.

L
e
n
g
t
h
 
o
f

b
o
a
r
d
 
+
 
1
/
1
6
 
i
n
c
h
.

E
d
g
e
 
o
f
 
a
 
p
i
e
c
e
 
o
f

-
0
t
o
c
i
e
r
i
p
p
e
d
 
p
a
r
a
l
l
e
l
.

l
a
t
e
r
 
t
o
 
b
e
 
4
c
u
r
a
t
e

a
n
d
 
n
e
a
t
.

U
s
e
 
o
f

m
i
t
e
r
 
b
o
x
.

M
i
t
e
r
 
t
o
 
b
e
 
a
c
c
u
r
a
t
e

a
n
d
 
t
o
 
t
h
e
 
c
o
r
r
e
c
t

l
e
n
g
t
h
.

U
s
e
 
o
f
 
m
i
t
e
z

b
o
x
.

E
d
g
e
 
c
o
 
b
e
 
s
t
r
a
i
g
h
t

a
n
d
 
s
q
u
a
r
e
.

C
h
a
m
f
e
r
 
t
o
 
b
e
 
s
z
z
a
i
g
h
t

t
o
 
s
i
z
e
.

B
e
v
e
l
 
o
f
 
c
u
t
.

S
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u

S
a
w
 
o
f
f
 
e
n
d
 
s
q
u
a
r
e
.

S
a
w
 
o
f
f
 
e
n
d
s
 
s
q
u
a
r
e
 
a
n
d

t
o
 
l
e
n
g
t
h
.

R
i
p
s
a
w
 
e
d
g
e
 
o
f
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
t
c
 
C
f
m
e
n
s
i
o
n
.

M
i
t
e
r
 
c
u
t
 
o
n
e
 
e
n
d
 
o
f
 
s

p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
u
s
i
n
g

m
i
t
e
r
 
b
o
x
.

M
i
t
e
r
 
c
u
t
 
b
o
t
h
 
e
n
d
s
 
o
f

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
u
s
i
n
g

m
i
t
e
r
 
b
o
x
.

J
o
i
n
t
 
e
d
g
e
 
o
f
 
b
o
a
r
d
 
w
i
t
h

h
a
n
d
 
p
l
a
n
e
.

C
h
a
m
f
e
r
 
e
d
g
e
 
o
f
 
b
o
a
r
d

w
i
t
h
 
a
 
h
a
n
d
 
p
l
a
n
e
.



C
O
D
E

(
B
l
o
c
k
/
U
n
i
t
)

O
B
J
E
C
T
p
i
e

,

0
2
/
0
7

9
.
.

0
2
/
0
7

9
2
;

0
2
/
0
7

9
3
.

0
2
/
0
'

9
4
.

0
2
/
0
7

9
5
.

0
2
/
0
8

9
6
.

O
B
J
E
C
T
I
V
:

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

C
h
a
m
f
e
r
 
o
n
 
t
h
e
 
e
n
d
 
t
o

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
'
w
i
t
h

C
h
a
m
f
e
r
 
t
o
 
b
e
 
s
t
r
a
i
g
h
t

C
h
a
m
f
e
r
 
o
n
e
 
e
n
d
 
o
f

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a

o
n
e
 
e
n
d
 
c
h
a
m
f
e
r
e
d
.

t
o
 
s
i
z
e
.

B
e
v
e
l
 
o
f
 
c
u
t
.

b
o
a
r
d
 
w
i
t
h
 
a
 
h
a
n
d

i

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
s
p
e
c
i
-

S
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u
t
.
_

p
l
a
n
e
.

1

f
i
c
a
r
i
o
n
s
,
 
b
e
v
e
l
 
s
q
u
a
r
e
,

a
n
d
 
a
 
h
a
n
d
 
p
l
a
n
e
.

M
i
t
e
r
 
o
n
e
 
e
n
d
 
t
o
 
s
p
e
c
i
7

f
i
.
-
a
.
i
o
n
s
,
 
g
i
v
e
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
,
 
a
n
d

a
 
h
a
n
d
 
p
l
a
n
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

o
n
e
 
e
n
d
 
m
i
t
e
r
e
d
.

M
i
t
e
r
 
p
l
a
n
e
d
 
e
x
a
c
t
.

M
i
t
e
r
-
o
n
e
 
e
n
d
 
o
f
 
b
o
a
r
d

w
i
t
h
 
a
 
h
a
n
d
 
p
l
a
n
e
.

B
e
v
e
l
 
a
c
r
o
s
s
 
t
h
e
-
g
r
a
i
n
 
t
o

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

C
o
r
r
e
c
t
 
b
e
v
e
l
 
a
n
d

B
e
v
e
l
 
o
n
e
 
e
n
d
 
w
i
t
h

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a

o
n
e
 
e
n
d
 
b
e
v
e
l
e
d
.

s
q
u
a
r
e
.

h
a
n
d
 
p
l
a
n
e
.

p
i
e
c
e
.
o
f
 
s
t
o
c
k
,
 
s
p
e
c
i
f
i
-

c
a
t
t
a
i
l
s
,
 
b
e
v
e
l
 
s
q
u
a
r
e
,

c
o
m
b
i
n
a
t
i
o
n
 
s
q
u
a
r
e
,
 
a
n
d

a
 
h
a
n
d
 
p
l
a
n
e
.

B
e
v
e
l
 
o
n
 
t
h
e
 
e
d
g
e
 
t
o

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
s
p
e
c
i
f
i
-

c
a
t
i
o
n
s
,
 
b
e
v
e
l
 
s
q
u
a
r
e
,

a
n
d
 
a
 
h
a
n
d
 
p
l
a
n
e
.

A
 
p
i
e
c
e
 
o
f
 
:
s
t
o
c
k
 
w
i
t
h

o
n
e
 
e
d
g
e
 
b
e
v
e
l
e
d
.

S
q
u
a
r
e
 
o
f
f
 
o
n
e
 
e
n
d
 
t
o

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a

o
n
e
 
e
n
d
 
s
q
u
a
r
e
.

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
s
p
e
c
i
f
i
-

c
a
t
i
o
n
s
,
 
t
r
y
 
s
q
u
a
r
e
,
 
a
n
d

a
 
h
a
d
 
p
l
a
n
e
.

C
o
r
r
e
c
t
 
b
e
v
e
l
 
a
n
d

B
e
v
e
l
 
o
n
e
 
e
d
g
i
 
w
i
t
h
,

s
t
r
a
i
g
h
t
.

h
a
n
d
 
p
l
a
n
e
.

E
n
d
 
t
o
 
b
e
 
s
q
u
a
r
e
 
a
n
d

S
q
u
a
r
e
 
o
n
e
 
e
n
d
 
w
i
t
h

s
m
o
o
t
h
 
a
n
d
 
t
o
 
e
a
s
e
.

h
a
n
d
 
p
l
a
n
e
.

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e
 
d
r
i
l
l
,

H
o
l
e
 
d
r
i
l
l
e
d
 
i
n
 
a

S
i
z
e
 
o
f
 
h
o
l
e
,
 
l
o
c
a
t
i
o
n

U
s
i
n
g
 
h
a
n
d
 
d
r
i
l
l
,

a
n
d
 
d
r
i
l
l
 
h
o
l
e
 
t
o
 
s
p
e
c
i
-

p
i
e
c
e
 
o
f
 
w
o
o
d
.

o
f
 
h
o
l
e
 
a
n
d
 
c
o
r
r
e
c
t

d
r
i
l
l
 
a
 
h
o
l
e
 
i
n
 
a

f
i
c
a
t
i
o
n
,
 
g
i
v
e
n
 
a
 
h
a
n
d

a
n
g
l
e
.

C
l
e
a
n
 
s
u
r
f
a
c
e
.

p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

d
r
i
l
l
,
 
d
r
i
l
l
s
,
 
l
u
m
b
e
r
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
.

1



C
O
D
E

-
O
l
o
c
k
/
U
n
i
t
)

O
R
J
E
C
T
I
V
E

N
O
.

0
2
/
0
8

9
7
.

0
3
/
0
3

9
8
.

0
4
/
1
4

9
9
.

0
4
/
1
4

1
0
0
.

0
4
/
1
4

1
0
1
.

0
4
/
1
9

1
0
2
.

0
E
J
E
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e
 
b
i
z
.
,
-
a
n
d

b
o
r
e
 
h
o
l
e
 
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
,

g
i
v
e
n
 
a
 
b
i
t
 
b
r
a
c
e
,
 
b
i
t
s
,

l
u
m
b
e
r
,
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
.

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e
 
d
r
i
l
l
,

a
n
d
 
d
r
i
l
l
 
a
 
h
o
l
e
 
t
o
 
s
p
e
c
i
-

f
i
c
a
t
i
o
n
,
 
g
i
v
e
n
 
a
n
 
e
l
e
c
t
r
i
c

d
r
i
l
l
,
 
d
r
i
l
l
s
,
 
l
u
m
b
e
r
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
.

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e

c
o
u
n
t
e
r
s
i
n
k
 
a
n
d
 
c
o
u
n
t
e
r
s
i
n
k

a
 
h
o
l
e
 
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
,

g
i
v
e
n
 
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
,

c
o
u
n
t
e
r
s
i
n
k
,
 
l
u
m
b
e
r
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
.

O
P
E
R
A
T
I
O
N

h
o
l
e
 
b
o
r
e
d
 
i
n
 
a
 
p
i
e
c
e

S
i
z
e
 
o
f
 
h
o
l
e
,
 
l
o
c
a
t
i
o
n

o
f
 
w
o
o

o
f
 
h
o
l
e
 
a
n
d
 
c
o
r
r
e
c
t

a
n
g
l
e
.

C
l
e
a
n
 
s
u
r
f
a
c
e
.

h
o
l
e
 
d
r
i
l
l
e
d
 
i
n
 
a

p
i
e
c
e
 
o
f
 
w
o
o
d
.

A
 
c
o
u
n
t
e
r
s
u
n
k
 
h
o
l
e

i
n
 
a
 
p
i
e
c
e
 
o
f
 
w
o
o
d
.

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e
 
d
r
i
l
l
,

'
H
o
l
e
s
 
d
r
i
l
l
e
d
 
i
n
 
a

a
n
d
 
d
r
i
l
l
 
h
o
l
e
s
 
t
o
.
s
p
e
c
i
f
i
-

p
i
e
c
e
 
o
f
 
w
o
o
d
.

c
a
t
i
o
n
,
-
 
g
i
v
e
n
 
a
-
d
r
i
l
l
 
p
r
e
s
s
/

d
r
i
l
l
s
,
 
l
u
m
b
e
r
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
.

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e

c
-
e
m
e
t
e
r
s
i
n
k
 
a
n
d
 
c
o
u
n
t
e
r
s
i
n
k

a
 
h
a
l
e
 
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
,

g
i
v
e
n
 
a
 
d
r
i
l
l
 
p
r
e
s
s
,

c
o
u
n
t
e
r
s
i
n
k
,
 
l
u
m
b
e
r
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
.

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
s
i
z
e
 
d
r
i
l
l
,

a
n
d
 
c
o
u
n
t
e
r
b
o
r
e
 
h
o
l
e
s
 
t
o

s
p
e
c
i
f
i
c
a
t
i
o
n
,
 
g
i
v
e
n
 
a

b
o
r
i
n
g
 
m
a
c
h
i
n
e
,
 
,
:
o
u
n
t
e
r
b
o
r
e
,

l
u
m
b
e
r
,
-
a
n
d
-
S
-
O
e
c
i
f
i
c
a
t
i
o
n
.

A
 
c
o
u
n
t
e
r
s
u
n
k
 
h
o
l
e

i
n
 
a
 
p
i
e
c
e
 
o
f
 
w
o
o
d
.

A
 
c
o
u
n
t
e
r
b
o
r
e
d
 
h
o
l
e

i
n
 
a
 
p
i
e
c
e
 
o
f
 
w
o
o
d
.

S
i
z
e
 
o
f
 
h
o
l
e
,
 
l
o
c
a
t
i
o
n

o
f
 
h
o
l
e
 
a
n
d
 
c
o
r
r
e
c
t

a
n
g
l
e
.

C
l
e
a
n
 
s
u
r
f
a
c
e
.

D
e
p
t
h
 
a
n
d
 
s
i
z
e
 
o
f

c
o
u
n
t
e
r
s
u
n
k
 
h
o
l
e
.

U
s
e
 
o
f
 
d
r
i
l
l
 
p
r
e
s
s
,

s
e
t
u
p
,
 
c
o
r
r
e
c
t
 
s
i
z
e

h
o
l
e
s
.

L
o
c
a
t
i
o
n
 
o
f

h
o
l
e
s
 
a
n
d
 
c
o
r
r
e
c
t

a
n
g
l
e
.

U
s
e
 
o
f
 
d
r
i
l
l
 
p
r
e
s
s
,

s
e
t
u
p
,
 
d
e
p
t
h
 
a
n
d
 
s
i
z
e

o
f
 
c
o
u
n
t
e
r
s
u
n
k
 
h
o
l
e
.

S
e
t
u
p
 
o
f
 
b
o
r
i
n
g
 
m
a
c
h
i
n
e
.

S
i
z
e
 
o
f
 
c
o
m
n
t
e
r
b
o
r
e
d

h
o
l
e
.

U
s
i
n
g
S
 
b
i
t
 
b
r
a
c
e
 
a
n
d

b
i
t
,
 
b
o
r
e
 
a
 
h
o
l
=
 
i
n

a
 
p
i
e
c
e
 
o
f
 
w
o
o
,
'
.
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l

a
n
d
 
d
r
i
l
l
,
 
d
r
i
l
l
 
a

h
o
l
e
 
i
n
 
a
 
p
i
e
c
e
 
o
f

w
o
o
d
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l

a
n
d
 
c
o
u
n
t
e
r
s
i
n
k
,

c
o
u
n
t
e
r
s
i
n
k
 
a
 
h
o
l
e

i
n
 
a
;
 
p
i
e
c
e
 
o
f
 
w
c
7
,
d
.

U
s
i
n
g
 
a
 
d
r
1
r
.
 
p
r
e
s
s

a
n
d
 
d
r
i
l
l
s
,
 
d
r
i
l
l

h
o
l
e
s
 
i
n
 
a
 
p
i
e
c
e
 
o
f

w
o
o
d
.

U
s
i
n
g
 
a
 
d
r
i
l
l
 
p
r
e
s
s

a
n
d
,
 
c
o
u
n
t
e
r
s
i
n
k
,

c
o
u
n
t
e
r
s
i
n
k
 
a
 
h
o
l
e

i
n
 
a
 
p
i
e
c
e
 
o
f
 
w
o
o
d
.

U
s
i
n
g
 
a
 
b
o
r
i
n
g

m
a
c
h
i
n
e
,
 
c
o
u
n
t
e
r
r
o
,

a
 
h
o
l
e
 
i
n
 
a
 
p
i
e
c
e
 
o
f

w
o
o
d
.



C
O
D
E

(
B
l
o
c
k
/
U
%
i
t
)

O
B
J
E
C
T
I
V
E

N
O
.

O
B
J
E
C
T
I
V
E

0
2
/
0
9

1
0
3

I
n
s
t
a
l
l
 
t
o
p
 
a
n
d
 
c
o
r
n
e
r

.
b
l
o
c
k
s
 
o
n
 
t
a
b
l
e
 
f
r
a
m
e
,

g
i
v
e
n
 
4
 
t
a
b
l
e
 
f
r
a
m
e
,

t
o
p
,
 
s
c
r
e
w
s
,
 
t
o
o
l
s
,

c
o
r
n
e
r
 
b
l
o
c
k
s
,
 
&
l
a
c
-
,

a
n
d
 
h
.
.
n
d
s
c
r
e
w
z
.

1
0
4
.

P
l
a
n
e
 
t
h
e
 
s
c
r
a
t
c
h
e
s
 
a
n
.
:

m
a
c
h
i
n
e
 
m
a
r
k
s
 
o
n
 
t
h
e

s
u
r
f
a
-
:
.
,
 
o
f
 
a
 
p
i
e
c
e
 
o
f

w
a
o
,
l
,
 
g
i
v
e
n
 
p
a
r
t
s
 
o
:

a
 
_
l
e
l
-
,

a
r
i
d
 
h
a
n
d
 
p
l
a
n
e
.

1
0
5
.

S
c
r
a
p
s
 
t
h
e
 
s
c
.
r
a
t
c
h
e
s

a
n
d
 
m
a
c
h
i
n
e
 
m
a
r
k
s
 
o
n

t
h
e
 
s
t
e
'
a
c
e
 
o
f
 
a
 
p
i
e
c
e

o
f
 
w
o
a
d
,
 
g
i
v
e
n
 
p
a
r
t
s
 
1
3
f

a
 
j
o
b
,
 
a
n
d
 
h
a
n
d
 
s
c
r
a
p
e
r
.

1
0
6
.

S
c
r
a
p
e
 
t
h
e
 
s
c
r
a
t
c
h
e
s

a
n
d
 
m
a
c
h
i
n
e
 
m
a
r
k
s
 
o
n

t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
a
 
p
i
e
c
e

c
f
 
w
o
o
d
,
 
g
i
v
e
n
 
p
a
r
t
s
 
o
f

c
l
o
b
,
 
a
n
d
 
c
a
b
i
n
e
t

s
c
r
a
p
e
r
.

1
0
7
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
a
 
s
p
e
c
i
f
i
e
d
 
t
h
i
c
k

.
n
c
s
s
,
 
g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
a
 
s
m
o
o
t
h
 
p
l
a
n
e
,

v
i
s
e
,
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

1
3
6
.

F
I
N
A
L
 
P
R
O
D
U
C
T

T
a
b
l
e
 
f
r
a
m
e
 
w
i
t
h
 
t
o
p

a
t
t
a
c
h
e
d
.

A
 
s
m
o
o
t
h
 
p
i
e
c
e
 
o
f

w
o
o
d
 
w
i
t
h
 
n
o
 
s
c
r
a
t
c
h
e
s

o
r
 
m
a
r
k
s
 
o
n
 
s
u
r
f
a
c
e
.

A
 
s
m
o
o
t
h
 
p
i
e
c
e
 
o
f

w
o
o
d
 
w
i
t
h
 
n
o
 
s
c
i
a
t
c
h
e
s

o
r
 
m
a
r
k
s
 
o
r
 
s
u
r
f
a
c
e

A
 
s
m
o
o
t
h
 
p
i
e
c
e
 
o
f

w
o
o
d
 
w
i
t
h
 
n
o
 
s
c
r
a
t
c
h
e
a

o
r
 
m
a
r
k
s
 
o
n
 
s
u
r
f
a
c
e
.

A
 
p
l
a
n
e
d
 
p
i
e
c
e
 
o
f
 
s
t
o
c

J
o
i
n
t
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h
 
a

t
o
 
s
p
e
c
i
f
i
C
a
t
i
o
n
s
,
 
g
i
v
e
n

j
o
i
n
t
e
d
 
e
d
g
e
.

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
l
a

s
m
o
o
t
h
 
p
l
a
n
e
,
 
v
i
s
e
,
 
a
n
c
;

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N
.

P
l
a
c
e
m
e
n
t
 
o
f
 
b
l
o
c
k
s
.

T
a
b
l
e
 
t
o
p
 
t
i
g
h
t
 
t
o

f
r
a
m
e
.
 
E
q
u
a
l
 
o
v
e
r
h
a
n
g
.

N
o
 
p
l
a
n
e
 
b
l
a
d
e
 
m
a
r
k
s
.

S
m
o
o
t
h
n
e
s
s
 
o
f
 
s
u
r
f
a
c
e
.

S
u
r
r
a
r
,
-
 
I
s
 
f
l
:
t
 
a
n
d

w
i
t
h
i
n
 
s
i
z
e
 
l
i
m
i
t
s
.

N
o
 
s
c
r
a
p
e
r
 
b
l
a
d
e
 
m
a
r
k
s
.

S
m
o
o
t
h
n
e
s
a
 
o
f
 
s
u
r
f
a
c
e
.

S
u
r
f
a
c
e
 
i
s
 
f
l
a
t
 
a
n
d

w
i
t
h
i
n
 
s
i
z
e
 
l
i
m
i
t
s
.

N
o
 
s
c
r
a
p
e
r
 
b
l
a
d
e
 
m
a
r
k
s
.

S
m
o
o
t
h
n
e
s
s
 
o
f
 
s
u
r
f
a
c
e
.

S
u
r
f
a
c
e
 
i
s
 
f
l
a
t
 
a
n
d

w
i
t
h
i
n
 
s
i
z
e
 
l
i
m
i
t
s
.

s
.

P
i
e
c
e
 
o
f
 
s
t
o
c
k
 
p
l
a
n
e
d

f
l
a
t
 
a
n
d
 
s
t
r
a
i
g
h
t
 
t
o

c
o
r
r
e
c
t
 
t
h
i
c
k
n
e
s
s
.

P
i
e
c
e
 
o
f
 
s
t
o
c
k
 
p
l
a
n
e
d

s
t
r
a
i
g
h
t
 
a
n
d
 
s
q
u
a
r
e
 
t
o

c
o
r
r
e
c
t
 
w
i
d
t
h
.

S
c
r
e
w
 
b
l
o
c
k
s
 
t
o
 
f
r
a
m
e
.

I
n
s
t
a
l
l
 
t
a
b
l
e
 
t
o
p
 
w
i
t
h

s
c
r
e
w
s
 
t
h
r
o
u
g
h
 
b
l
o
c
k
s
.

P
l
a
n
e
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

S
c
r
a
p
e
 
t
h
e
 
s
u
 
f
a
c
e
 
a
t

a
n
 
a
n
g
l
e
 
t
a
r
o
 
y
o
u
.

S
c
r
a
p
e
 
t
h
e
 
s
u
r
f
a
c
e
 
a
t

a
n
 
a
n
g
l
e
 
t
o
w
a
r
d
 
y
o
u
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

-
w
i
t
h
 
a
 
s
m
o
o
t
h
 
p
l
a
n
e
.

P
l
a
n
e
 
t
h
e
 
e
d
g
e
 
9
f
 
a

p
i
e
c
P
 
o
f
 
s
t
o
c
k
 
w
i
t
'

-

s
m
o
o
t
h
 
p
l
a
n
e
.



C
O
D
E

(
B
l
o
c
k
/
U
n
i
t
)

O
B
J
E
C
T
I
V
E

3
2
/
1
0

1
0
9
.

0
2
/
1
2

1
1
0
.

0
2
/
1
2

1
1
1
.

0
2
/
1
2

1
1
2
.

0
2
/
1
2

1
1
3
.

0
2
/
1
2

1
1
4
.

O
F
J
E
C
I
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
F
E
R
A
T
I
:
.
N

T
a
p
,
r
 
a
 
i
l
i
e
c
e
 
u
f
 
s
t
o
c
k

A
 
t
a
p
e
r
e
d
 
p
i
e
c
e
 
o
f

t
9
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n

s
t
o
c
P
.

a
 
p
i
e
c
e

s
t
o
c
k
,
 
s
m
o
o
t
h

p
l
a
n
e
,
 
v
i
s
e
,
 
a
n
d

s
p
e
c
 
i
f
 
i
c
a
t
 
i
o
n
s
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
s
p
e
c
i
f
i
e
d
 
t
h
i
c
k
n
e
s
s
,

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
'
s
t
o
c
k
,

j
a
c
k
 
p
l
a
n
e
,
 
v
i
s
e
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

J
o
i
n
t
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
j
a
c
k

p
l
a
n
e
,
 
s
q
u
a
r
e
;
 
v
i
s
e
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
f
t
-
.
-
-

C
o
r
r
e
c
t
 
t
a
p
e
r
 
p
l
a
n
e
d

s
t
r
a
i
g
h
t
 
a
n
a
 
s
q
u
a
r
e

t
o
 
e
d
g
e
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
u
c
k

t
o
 
t
a
p
e
r
 
s
p
e
:
:
f
i
c
a
t
i
o
n
s
.

A
 
,
p
l
a
n
e
d
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
p
l
a
n
e
d

P
l
a
n
e
 
a
 
p
i
e
c
t
,
 
o
f

s
t
r
a
i
g
h
t
 
a
n
d
 
f
l
a
t
 
t
o

w
i
t
h
 
a
 
j
a
c
k

a
n
e

c
o
r
r
e
c
t
 
t
h
i
c
k
n
e
s
s
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

a
 
j
o
i
n
t
e
d
 
e
d
g
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
p
l
a
n
e
d

P
l
a
n
e
 
t
h
e
 
e
a
i
e
 
o
f
 
a

s
t
r
a
i
g
h
t
 
a
n
d
 
s
q
u
a
r
e
 
t
o

p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h
 
a

c
o
r
r
e
c
t
 
w
i
d
t
h
.

j
a
c
k
 
p
l
a
n
e
.

T
a
p
 
t
i
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

A
 
t
a
p
e
r
e
d
 
p
i
e
c
e
 
o
f

C
o
r
r
e
c
t
 
t
a
p
e
r
 
p
l
a
n
e
d
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n

s
t
o
c
k
.

t
o
 
t
a
p
e
r
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
j
a
c
k

w
i
t
h
 
a
 
j
a
c
k
 
p
l
a
n
e
.

p
l
a
n
e
,
 
v
i
s
e
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

A
 
p
l
a
n
e
d
 
p
i
e
c
e
 
o
f

S
t
o
c
k
 
p
l
a
n
e
d
 
f
l
a
t
 
a
n
d

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o

sp
ec

if
ie

d 
th

ic
kn

es
s,

st
oc

k.
sm

oo
th

 to
 c

or
re

ct
 _

__
_ 

w
ith

 a
 jo

in
te

r 
pl

an
e.

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

t
h
i
c
k
n
e
s
s
:
-

j
o
i
n
t
e
r
 
p
l
a
n
e
,
 
v
i
s
e
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

J
o
i
n
t
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
j
o
i
n
t
e
r

p
l
a
n
e
,
 
s
q
u
a
r
e
,
 
v
i
s
e
,
 
a
n
d

s
p
e
c
i
f
i
e
s
t
i
o
n
s
.

_

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h

a
.

o
i
n
t
e
d
 
e
d
g
e
.

P
i
e
c
e
 
o
f
 
s
t
o
c
k
 
p
 
a
n
e
d

P
l
a
n
e
 
t
h
e
 
e
d
g
e
 
o
f
 
a

s
t
r
a
i
g
h
t
 
a
n
d

sq
u 

re
t
o

p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
w
i
t
h
 
a

c
o
r
r
e
c
t
 
w
i
d
t
h
.

j
o
i
n
t
e
r
 
p
l
a
n
e
.



C
O
D
E

(
B
l
o
c
k
/
U
n
i
t
)

O
B
J
E
C
T
I
V
E

O
.

0
2
/
1
2

1
1
5
.

0
2
/
1
2

1
1
6
.

.

0
2
1
1
2

1
1
7
.

0
2
/
1
2

1
1
8
.

0
3
/
'

1
1
9
.

0
3
/
0
5

1
2
0
.

a

O
B
J
E
C
T
I
V
E
'

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

T
a
p
e
r
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
j
o
i
n
t
e
r

p
l
a
n
e
,
 
v
i
s
e
,
 
a
n
d
 
s
p
e
c
i
f
i
-

c
a
t
i
a
n
s
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
c
f
 
s
t
o
c
k
 
t
o

a
 
s
p
e
c
i
f
i
e
d
 
t
h
i
c
k
n
e
s
s
,
:

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

f
o
r
e
 
p
l
a
n
e
,
 
s
q
u
a
r
e
,
 
v
i
s
e
,

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

J
o
i
n
t
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
t
o

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
f
o
r
e

p
l
a
n
e
,
 
s
q
u
a
r
e
,
 
v
i
s
e
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

T
a
p
e
r
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
t
o

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
f
o
r
e

p
l
a
n
e
,
 
v
i
s
e
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
o
i
d
 
m
a
t
e
r
i
a
l
 
f
o
r
 
t
h
e

p
r
o
j
e
c
t
 
t
o
 
s
p
e
c
i
f
i
e
d
-

s
h
a
p
e
,
 
g
i
v
e
n
 
e
 
p
o
r
t
a
b
l
e

r
o
u
t
e
r
,
 
j
i
g
,
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
c
u
t
t
e
r
s
,
 
f
e
n
c
e
,

a
n
d
 
w
r
e
n
c
h
e
s
.

"
r
i
m
 
p
l
a
s
t
i
c
 
l
a
m
i
n
a
t
e
 
o
n

t
o
p
,
 
g
i
v
e
n
 
a
 
p
o
r
t
a
b
l
e

r
o
u
t
e
r
,
 
j
i
g
,
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
l
a
m
i
n
a
t
e
 
t
r
i
m
m
e
r
,

f
e
n
c
e
,
 
a
n
d
 
w
r
e
n
c
h
e
s
.

A
 
t
a
p
e
r
e
d
 
p
i
e
c
e
 
o
f

)
C
7
r
e
c
t
 
t
a
p
e
r
 
p
l
a
n
e
d
.

s
t
o
c
k
.

A
 
p
l
a
n
e
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
j
o
i
n
t
e
d

e
d
g
e
.

A
 
t
a
p
e
r
e
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

A
 
m
o
l
d
e
d
 
e
d
g
e
 
o
n
 
a

p
i
e
c
e
 
o
f
 
s
t
a
c
k
.

A
 
t
o
p
 
w
i
t
h
 
l
a
m
i
n
a
t
e

t
r
i
m
m
e
d
.

N
N

A
 
p
i
e
c
e
 
o
f
 
s
t
o
 
k
 
p
l
a
n
e
d

f
l
a
t
 
a
n
d
 
s
t
r
a
i
g
h

t
o

c
o
r
r
e
c
t
 
t
h
i
c
k
n
e
s
s
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
p
l
a
n
e
d

s
t
r
a
i
g
h
t
 
a
n
d
 
s
q
u
a
r
e
 
t
o

c
o
r
r
e
c
t
 
w
i
d
t
h
.

C
o
r
r
e
c
t
 
t
a
p
e
r
 
p
l
a
n
e
d
.

R
o
u
t
e
r
 
s
e
t
u
p
 
t
o
 
s
p
e
c
i
-

f
i
c
a
t
i
o
n
s
,
 
s
m
o
o
t
h
n
e
s
s

o
f
 
m
o
l
d
e
d
-
e
d
g
e
 
w
i
t
h
 
n
o

b
u
r
n
s
.

T
r
i
m
m
e
d
 
e
d
g
e
 
s
t
r
a
i
g
h
t
.

L
a
m
i
n
a
t
e
 
f
l
u
s
h
 
w
i
t
h

e
d
g
e
.

at
*

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
t
a
p
e
r
 
s
p
e
c
i
f
i
c
a
t
i
O
n
s

w
i
t
h
 
a
 
j
o
i
n
t
e
r
 
p
l
a
n
e
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
t
*
a
 
f
o
r
e
 
p
l
a
n
e
.

P
l
a
n
e
 
t
h
e
 
e
d
g
e
_
 
o
f
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
w
i
t
h
 
a
 
-
-
f
o
r
e
.

p
l
a
n
e
.

P
l
a
n
e
-
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
t
o

t
a
p
e
r
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
w
i
t
h

a
 
f
o
r
e
 
p
l
a
n
e
.
_

U
s
i
n
g
 
r
o
u
t
e
r
 
a
n
d
 
c
i
t
c
t
e
r
,

s
h
a
p
e
 
t
h
e
 
e
d
g
e
 
o
f
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
.

T
r
i
m
t
e
x
c
e
s
s
 
l
a
m
i
n
a
t
e

f
l
u
s
h
 
w
i
t
h
 
e
d
g
e
.



C
O
D
E

B
l
o
c
k
/
1
t
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N
C
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.

0
3
/
0
5

1
2
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.

0
3
/
0
5

i
2
2
.

0
3
/
0
5

1
2
3
.

0
3
/
0
5

1
2
4
.

0
4
/
0
1

1
2
5
.

0
4
/
0
1

1
2
6
.

T
r
i
r
n
 
p
l
a
s
t
i
c
 
l
a
m
i
n
a
t
e

)
T
1

b
a
c
k
 
s
p
l
a
s
h
,
 
-
g
i
v
e
n
 
a

p
o
r
t
a
b
l
e
 
r
r
s
u
t
e
r
,
 
j
i
g
,

s
t
o
c
k
,
 
l
a
m
i
n
a
t
e
 
t
r
i
m
m
e
:
,

u
n
i
 
w
r
e
n
c
h
e
s
.

R
a
b
b
e
t
 
w
o
o
d
 
f
o
r

g
i
v
e
n
 
a
 
p
o
r
t
a
b
l
e

j
i
g
,
 
a
 
p
i
e
c
e
 
o
f

s
t
r
a
i
g
h
t
 
c
u
t
t
e
r
,

a
n
d
 
w
r
e
n
c
h
e
s
.

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

A
 
b
a
c
k
 
s
p
l
a
s
h
 
w
i
r
t
,

T
r
i
m
m
e
d
 
e
d
g
e
 
s
t
r
a
i
g
h
t
.

l
a
m
i
n
a
t
e
 
t
r
i
m
m
e
d
.

L
a
m
i
n
a
t
e
 
f
l
u
s
h
 
w
i
t
h
 
e
d
g
e
.

-O
W

T
r
i
m
 
e
x
c
e
s
s
 
l
a
m
i
n
a
t
e

f
l
u
s
h
 
w
i
t
h
 
e
d
g
e
.

f
r
a
m
e
*

A
 
f
r
a
m
e
 
w
i
t
h
 
a

S
i
z
e
 
o
f
 
c
u
t
.

C
u
t
 
r
a
b
b
e
t
 
o
n
 
e
d
g
e

r
o
u
t
e
'
 
,

r
a
b
b
e
t
t
e
d
 
e
d
g
e
.

S
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u
t
.

o
f
 
f
r
a
m
e
.

s
t
o
c
k
,

f
e
n
c
e
,

G
r
o
o
v
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
n

a
 
p
o
r
t
a
b
l
e
 
r
o
u
t
e
r
,
 
j
i
g
,

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
r
o
u
t
e
r

c
u
t
t
e
r
,
 
f
e
n
c
e
,
 
a
n
d

w
r
e
n
c
h
e
s
.

C
u
t
 
w
o
o
d
 
t
o
 
c
o
v
e
 
s
h
a
p
e
,

W
e
n
 
a
 
p
o
r
t
a
b
l
e
 
r
o
u
t
e
r
,

j
i
g
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

c
o
v
e
 
c
u
t
t
e
r
,
 
f
e
n
c
e
,
 
a
n
d

w
r
e
n
c
h
e
s
.

T
a
p
e
r
 
t
h
e
 
s
i
d
e
s
 
o
f
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
j
o
i
n
t
e
r
,

a
 
p
i
e
c
e
 
o
.
f
.
A
d
i
c
i
c
k
,
 
C
-
c
l
a
m
p
s
,

s
t
o
p
 
A
n
d
 
p
u
s
h
 
e
t
i
c
k
,
 
a
n
d

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

F
a
c
e
 
b
e
s
t
 
s
i
d
e
 
o
f
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
j
o
i
n
t
e
r
,

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
n
d
 
a

p
u
s
h
 
s
t
i
c
k
.

A
 
p
i
e
c
e
 
o
f
 
w
o
o
d

w
i
t
h
 
a
 
c
o
m
p
l
e
t
e
d

g
r
o
o
v
e
 
c
u
t
 
i
n

s
u
r
f
a
c
e
.

S
i
z
e
 
o
f
 
c
u
t
.

S
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u
t
.

L
o
c
a
t
i
o
n
 
o
f
 
c
u
t
.

C
u
t
 
g
r
o
o
v
e
 
i
n
 
w
o
o
d
.

A
 
m
o
l
d
i
n
g
 
w
i
t
h
 
d
o
v
e

S
i
z
e
 
a
n
d
 
s
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u
t
.

C
I
A
 
c
o
v
e
 
m
o
l
d
i
n
g
 
i
n

c
u
t
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
t
a
p
e
r
e
d
 
A
i
d
e
s
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
o
n
e
 
f
a
c
e

_
s
t
r
a
i
g
h
t
 
a
n

f
l
a
t
.

4"
.

J
o
i
n
t
e
r
 
s
e
t
u
p
.

T
a
p
e
r

c
o
r
r
e
c
t
 
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

D
e
p
t
h
 
o
f
 
c
u
t
.

S
u
r
f
a
c
e

s
t
r
a
i
g
h
t
 
a
n
d
 
f
l
a
t
.

e
d
g
e
 
o
f
 
w
o
o
d
.

C
l
a
m
p
 
s
t
o
p
s
 
t
o
 
f
e
n
c
e
.

S
e
t
 
u
p
 
f
o
r
 
d
e
p
t
h
 
o
f

c
u
t
.

U
s
e
'
p
u
s
h
 
t
o

t
a
p
e
r
 
s
i
d
e
s
.

A
d
j
u
s
t
 
j
o
i
n
t
e
r
 
c
u
t
.

F
a
c
e
 
b
e
s
t
 
s
i
d
e
 
o
f

s
t
o
c
k
.

1



C
O
D
E

(
B
l
o
c
k
/
U
:
1
'
0

O
B
J
E
C
T
I
V
E

N
C
.

0
4
/
0
:

1
2
7
.

0
4
/
0
1

1
2
8
.

0
4
/
0
'

1
2
9
.

0
4
/
0
1

1
3
0
.

0
4
/
0
1

1
3
1
.

0
4
/
0
1

1
3
2
.

0
4
/
0
1

1
3
3
.

0
4
/
0
2

1
3
4
.

F
I
N
A
L
 
P
R
O
D
U
C
T

J
o
i
n
t
 
t
h
e
 
b
e
s
t
 
e
d
g
e
 
o
f
 
a

p
i
e
k
e
 
o
f
 
s
t
o
c
k
,
 
g
i
v
e
n
 
a

j
o
i
n
t
e
r
 
a
n
d
 
a
 
p
i
e
c
e

s
t
o
c
k
.

J
o
i
n
t
 
e
d
g
e
s
 
f
o
r
 
g
l
u
i
n
g
,
o
f

a
 
p
i
e
c
e
.
 
o
f
 
s
t
o
c
k
,
 
g
i
v
e
n

j
o
i
n
t
e
r
 
a
n
d
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

J
o
i
n
t
 
e
n
d
s
 
o
f
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
j
o
i
n
t
e
r

a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

J
o
i
n
t
 
v
e
n
e
e
r
,
 
g
i
v
e
n
 
a

j
o
i
n
t
e
r
,
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
a
n
d
 
h
a
n
d
 
s
c
r
e
w

c
l
a
m
p
s
.

B
e
v
e
l
 
e
d
g
e
s
 
o
f
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
j
o
i
n
t
e
r

a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

R
a
b
b
e
t
 
e
d
g
e
 
o
f
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
j
o
i
n
t
e
r

a
n
d
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

S
q
u
a
r
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

g
i
v
e
n
 
j
o
i
n
t
e
r
 
a
n
d
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

S
e
t
 
u
p
 
a
 
c
i
r
c
u
l
a
r
 
s
a
w

w
i
t
h
 
a
 
d
a
d
o
 
h
e
a
d
,
 
t
o
 
d
a
d
o

g
r
o
o
v
e
s
,
 
g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
 
f
o
r
 
a
 
b
o
o
k
c
a
s
e
,
 
a

c
i
r
c
u
l
a
r
 
s
a
w
,
 
a
n
d
 
a
 
d
a
d
o

h
e
a
d
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
o
n
e
 
e
d
g
e

s
t
r
a
i
g
h
t
.

'
\

P
i
e
c
e
s
 
o
f
 
s
t
o
c
k

w
i
t
h
 
e
d
g
e
s
 
m
i
l
l
e
d

f
o
r
 
g
l
u
i
n
g
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
e
n
d
s
 
j
o
i
n
t
e
d
'
.

P
i
e
c
e
 
o
f
 
v
e
n
e
e
r

w
i
t
h
 
s
t
r
a
i
g
h
t

e
d
g
e
s
.

A
 
p
i
e
c
e
-
o
f
-
s
t
o
c
k

w
i
t
h
 
a
 
b
e
v
e
l
e
d

e
d
g
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
r
a
b
b
e
t
 
o
n

e
d
g
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
O
t
k

t
h
a
t
 
i
s
 
s
q
u
a
r
e
e

S
i
d
e
s
 
o
f
 
b
o
o
k
c
a
s
e

w
i
t
h
 
d
a
d
a
 
g
r
o
o
v
e

f
o
r
 
s
h
e
l
v
e
s
.

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

D
e
p
t
h
 
o
f
 
c
u
t
.

E
d
g
e
 
o
f

t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
?
k

s
t
r
a
i
g
h
t
 
a
n
d
 
s
q
u
a
r
e

t
o
 
f
a
c
e
.

D
e
p
t
h
 
o
f
 
c
u
t
.

E
d
g
e
s

o
f
 
t
h
e
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
f
o
r
m
 
s
p
r
i
n
g
 
j
o
i
n
t
.

E
d
g
e
s
 
t
o
 
b
e
 
s
t
r
a
i
g
h
t

a
n
d
 
s
q
u
a
r
e
.

D
e
p
t
h
 
o
f
 
c
u
t
.

E
n
d
 
t
o

b
e
 
s
q
u
a
r
e
.

E
d
g
e
s
 
n
o
t

t
o
 
b
e
 
s
p
l
i
t
 
o
u
t
.

V
e
n
e
e
r
 
w
i
t
h
 
s
t
r
a
i
g
h
t

e
d
g
e
s
.

N
o
 
s
p
l
i
t
t
i
n
g

o
r
 
c
h
i
p
p
i
n
g
 
o
f
 
v
e
n
e
e
r
.

S
e
t
u
p
 
o
f
 
j
o
i
n
t
e
r
.

C
o
r
r
e
c
t
 
b
e
v
e
l
 
o
O
 
t
h
e

p
i
e
c
e
 
o
f
 
s
t
o
a
t
.

S
e
t
u
p
 
o
f
 
j
o
i
n
t
e
r
.

S
i
i
e
 
o
f
 
r
a
b
b
e
t
.

S
q
u
a
r
e
n
e
s
s
 
o
f
 
t
h
e

p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

S
e
t
u
p
 
o
f
 
d
a
d
o
 
h
e
a
d
.

D
o
d
o
 
g
r
o
o
v
e
 
s
i
z
e
.

G
r
o
o
v
e
 
s
q
u
a
r
e
 
w
i
t
h

\
 
e
d
g
e
 
a
n
d
 
l
o
c
a
t
i
o
n
,

A
d
j
u
s
t
 
j
o
i
n
t
e
r
 
c
u
t
.

J
o
i
n
t
 
e
d
g
e
 
o
f
 
s
t
o
c
k
.

A
d
j
u
s
t
 
j
o
i
n
t
e
r
 
C
.
A
.

J
o
i
n
t
 
e
d
g
e
s
 
o
f
 
s
t
,
o
c
k
.

A
d
j
u
s
t
 
j
o
i
n
t
e
r
 
c
u
t
.

J
o
i
n
t
 
e
d
g
e
 
o
n
l
y
 
2
 
-
i
n
c
h
e
s
.

R
e
v
e
r
s
e
 
s
t
o
c
k
'
 
a
n
d
 
j
o
i
n
t

e
n
d
.

C
l
a
m
p
 
v
e
n
e
e
r
 
w
i
t
h
 
l
a
n
d

s
c
r
e
w
 
c
l
a
m
p
s
.

A
d
j
u
s
t

c
u
t
.

J
o
i
n
t
 
e
d
g
e
s
 
o
f

v
e
n
e
e
r
.

A
d
j
u
s
t
 
a
n
g
l
e
 
o
f
 
f
e
n
c
e
.

J
o
i
n
t
 
b
e
v
e
l
.

R
e
m
o
v
e
 
j
o
i
n
t
e
r
 
g
u
a
r
d
.

A
d
j
u
s
t
 
f
e
n
c
e
 
a
n
d
 
d
e
p
t
h

o
f
 
c
u
t
.

M
i
l
l
 
r
a
b
b
e
t
.

J
o
i
n
t
 
e
n
d
s
.

J
o
i
n
t
 
e
d
g
e
s

/
/
7

s
q
u
a
r
e
 
w
i
t
h
 
e
n
d
s
.

S
e
t
 
u
p
 
c
i
r
c
u
l
a
r
 
s
a
w
.

M
i
l
l
 
s
t
o
c
k
.
:
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S
e
t
 
u
p
 
a
 
c
i
r
c
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l
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r
 
s
a
w
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i
t
h
 
a
 
d
a
c
o
 
h
e
a
d
 
t
o

g
r
o
o
v
e
,
 
g
i
v
e
n
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
 
f
o
r
 
a
 
c
a
b
i
n
e
t
,

a
 
c
i
r
c
u
l
a
r
 
s
a
w
,
 
a
n
d
 
a

04
/0

4

04
/1

6

1
3
6
.

C
a
b
i
n
e
t
 
s
t
o
c
k

w
i
t
h
=
 
r
a
b
b
e
t

g
r
o
o
v
e
s
.

-
S
e
t
u
p
 
o
f
 
d
a
d
o
 
h
e
a
d
.

R
a
b
b
e
t
;
g
r
o
o
v
e
 
s
i
z
e

a
n
d
 
i
o
d
a
t
i
o
n
.

S
e
t
 
u
p
 
c
i
r
c
u
l
a
r
 
s
a
w
.

M
i
l
l
 
s
t
o
c
k
.

d
a
d
o
 
h
e
a
d
.

S
e
t
 
u
p
 
a
 
r
a
d
i
a
l
 
a
r
m
 
s
a
w

C
h
e
s
t
 
s
t
o
c
k
 
w
i
t
h

S
e
t
u
p
 
o
f
 
r
a
d
i
a
l
 
a
r
m

S
e
t
 
u
p
 
r
a
d
i
a
l
 
a
r
m
 
s
a
w

w
i
t
h
 
a
 
d
a
d
o
 
h
e
a
d
 
t
o

g
r
o
o
v
e
s
 
f
o
r

s
a
w
.

S
i
z
e
,
 
d
e
p
t
h
 
a
n
d

w
i
t
h
 
d
a
d
o
 
b
e
a
d
.

M
i
l
l

g
r
o
o
v
e
,
 
g
i
v
e
n
 
a
 
p
i
e
c
e

b
o
t
t
o
m
.

l
o
c
a
t
i
o
n
 
o
f
 
g
r
o
o
v
e
s
.

g
r
o
o
v
e
 
i
n
 
s
t
o
c
k
.

.
o
f
 
s
t
o
c
k
 
f
o
r
 
a
 
c
h
e
s
s
,

a
\
r
a
d
i
a
l
 
a
r
m
 
s
a
w
,
 
a
n
d

a
 
d
a
d
o
 
h
e
a
d
.

1
3
7
.

S
e
t
 
u
p
 
a
 
r
o
u
t
e
r
 
w
i
t
h
 
a

c
u
t
t
e
r
 
t
o
 
d
a
d
o
,
 
g
i
v
e
n
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
f
o
r
 
a

h
u
t
c
h
,
\
a
n
 
o
v
e
r
h
e
a
d

r
o
u
t
e
r
;
 
a
n
d
 
a
 
s
t
r
a
i
g
h
t

c
u
t
t
e
r
.

0
4
/
0
3

1
3
8
.

A
d
j
u
s
t
'
 
a
n
d
 
c
l
e
a
n
 
r
o
l
l
s
,

g
i
v
e
n
 
a
 
t
h
i
c
k
n
e
s
s
 
p
l
a
n
e
r
,

t
o
o
l
s
.
 
s
t
r
a
i
g
h
t
 
e
d
g
e
,

c
l
e
a
n
i
n
g
 
f
l
u
i
d
,
 
a
n
d

r
a
g
s
.

0
4
/
0
3

1
3
9
.

P
l
a
n
e
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
t
h
i
c
k
n
e
s
s
,
 
g
i
v
e
n
 
a

t
h
i
c
k
n
e
s
s
-
p
l
a
n
e
r
,

s
t
o
c
k
 
l
i
s
t
,
 
a
n
d
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
.

0
4
/
C
3

1
4
0
.

P
l
a
n
e

p
i
e
c
e
 
o
f
 
s
t
o
c
k

t
o
 
w
i
d
t
h
,
 
g
i
v
e
n
 
a

t
h
i
c
k
n
e
s
s
 
p
l
a
n
e
r
,
 
a

s
t
o
c
k
 
l
i
s
t
,
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
a
n
d
 
a
 
h
a
n
d

s
c
r
e
w
 
c
l
a
m
p
.

H
u
t
c
h
 
s
t
o
c
k
 
s
i
d
e
s

S
e
t
u
p
 
o
f
 
r
o
u
t
e
r
.
 
S
i
z
e

w
i
t
h
 
d
a
d
o
 
g
r
o
o
v
e
s

o
f
 
d
a
d
o
 
g
r
o
o
v
e
.
"
G
r
o
o
v
e

f
o
r
 
s
h
e
l
v
e
s
.

s
q
u
a
r
e
 
w
i
t
h
 
e
d
g
e
.

T
h
i
c
k
n
e
s
s
 
p
l
a
n
e
r

w
i
t
h
 
c
l
e
a
n
 
a
n
d

a
d
j
u
s
t
e
d
 
r
o
l
l
s
.
.

A
 
p
i
e
c
e
 
.
o
f
 
s
t
o
c
k

p
l
a
n
e
d
 
t
o
 
t
h
i
c
k

n
e
s
s
,

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

p
l
a
n
e
d
 
t
o
 
w
i
d
t
h
.

C
l
e
a
n
 
a
n
d
 
s
m
o
o
t
h
 
r
o
l
l
s
.

A
d
j
u
s
t
m
e
n
t
 
o
f
 
r
o
l
l
s
.

S
t
o
c
k
 
s
h
o
u
l
d
 
p
a
s
s

t
h
r
o
u
g
h
 
p
l
a
n
e
r
 
w
i
t
h

n
o
 
t
r
o
u
b
l
e
 
o
r
 
m
a
r
k
s
.

S
i
z
e
 
o
f
 
f
i
n
i
s
h
e
d
 
s
t
o
c
k
.

O
p
e
r
a
t
i
O
n
a
l
 
p
r
o
c
e
d
u
r
e
,

S
e
t
 
u
p
 
r
o
u
t
e
r
,
.

R
o
u
t
e

d
a
d
o
 
g
r
o
o
v
e
s
 
i
n
 
s
i
d
e

s
t
o
c
k
.

S
c
r
a
p
e
 
p
i
t
c
h
 
f
r
o
m
,
 
r
o
l
l

U
s
i
n
g
 
f
l
u
i
d
,
 
c
l
e
a
n
 
r
o
l
l
s
.

A
d
j
u
s
t
 
r
o
l
l
s
 
u
s
i
n
g

s
t
r
a
i
g
h
t
 
e
d
g
e
.

A
d
j
u
s
t
t
h
i
c
k
n
e
s
s
 
p
l
a
n
e
r
.

P
l
a
n
e
 
s
t
o
c
k
 
t
o
 
t
h
i
c
k
n
e
s
s
.

C
l
a
m
p
i
n
g
 
o
f
 
s
t
o
c
k
.

A
d
j
u
s
t
 
t
h
i
c
k
n
e
s
s
 
p
l
a
n
e
r
.

S
i
z
e
 
o
f
 
f
i
n
i
s
h
e
d
 
s
t
o
c
k
,

C
l
a
m
p
 
s
t
o
c
k
 
t
o
g
e
t
h
e
r
.

P
l
a
n
e
 
s
t
o
c
k
 
t
o
 
w
i
d
t
h
.
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O
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j
E
.
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

L
a
y
 
o
u
t
 
a
n
d
 
c
u
t
 
s
c
a
r
w
p
s
,

g
i
v
e
:
,
 
a
 
b
a
u
u
b
u
w
,
 
a
 
p
i
e
c
e

c
u
t
o
u
t
s
.

o
f
 
s
t
o
c
k
,
 
p
a
t
t
e
r
n
,
 
a
n
d

d
r
a
w
i
n
g
.

E
V
A
L
U
A
T
I
O
N

,
O
P
E
R
A
T
I
C
s

S
t
o
c
k
 
w
i
t
h
 
s
c
a
l
l
o
p

P
a
t
t
e
r
n
 
l
i
n
e
s
 
s
h
o
w
i
n
g
.

S
m
o
o
t
h
 
b
a
n
d
s
a
w
 
c
u
t
s
.

L
a
y
 
o
u
t
 
a
n
d
 
c
u
t
 
c
i
r
c
l
e
s
,

g
i
v
e
n
 
a
 
b
a
n
d
s
a
w
,
 
a
 
p
i
e
c
e

o
f
 
s
t
o
c
k
,
 
a
 
p
a
t
t
e
r
n
,
 
a
n
d

a
 
d
r
a
w
i
n
g
.

L
a
y
 
o
u
t
 
a
n
d
 
c
u
t
 
a
r
c
s
,

g
i
v
e
n
 
a
 
b
a
n
d
s
a
w
,
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a

p
a
t
t
e
r
n
,
 
a
n
d
 
a

d
r
a
w
i
n
g
.

R
o
u
n
d
 
p
i
e
c
e
 
o
f

s
t
o
c
k
.

S
t
o
c
k
 
w
i
t
h
 
a
r
c
s

c
u
t
 
o
u
t
.

P
a
t
t
e
r
n
 
l
i
n
e
s
 
s
h
o
w
i
n
g
.

S
m
o
o
t
h
 
b
a
n
d
s
a
w
 
c
u
t
s
.

l
a
y
 
o
u
t
 
p
a
t
t
e
r
n
 
o
n
 
s
t
o
c
k
.
 
4

C
u
t
 
o
u
t
 
s
c
a
l
l
o
c
.
s
.

L
a
y
 
o
u
t
 
c
i
r
c
l
e
.

C
u
t
 
o
u
t

c
i
r
c
l
e
.

P
a
t
t
e
r
n
 
l
i
n
e
s
 
s
h
o
w
i
n
g
.

,
,
 
L
a
y
 
o
u
t
 
a
r
c
.

C
u
t
 
o
u
t

S
m
o
o
t
h
 
b
a
n
d
s
a
w
 
c
u
t
s
.

-
a
r
c
.

L
a
y
 
o
u
t
 
a
n
d
 
c
u
t
 
c
a
b
r
i
o
l
e

B
a
n
d
s
a
w
e
d
 
c
a
b
r
i
o
l
e

P
a
t
t
e
r
n
 
l
i
n
e
s
 
s
h
o
w
i
n
g
.

L
a
y
 
o
u
t
 
c
a
b
r
i
o
l
e
 
l
e
g
s
.

l
e
g
s
,
 
g
i
v
e
n
 
a
 
b
a
n
d
s
a
w
,
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
a
 
p
a
t
t
e
r
n
,

a
n
d
 
a
 
d
r
a
w
i
n
g
.

l
e
g
s
.

S
m
o
o
t
h
 
b
a
n
d
s
a
w
 
c
u
t
s
.

B
a
n
d
s
a
w
 
c
u
t
s
.
,

L
a
y
 
o
u
t
 
a
n
d
 
c
u
t
 
a
 
f
l
a
t

S
t
o
c
k
 
w
i
t
h
 
m
i
t
e
r

P
a
t
t
e
r
n
 
l
i
n
e
s
 
s
h
o
w
i
n
g
.

L
a
y
 
o
u
t
 
m
i
t
e
r
 
c
u
t
s
.

m
i
t
e
r
,
 
g
i
v
e
n
 
a
 
b
a
n
d
s
a
w
,

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
a

p
a
t
t
e
r
n
,
 
a
n
d
 
a
 
d
r
a
w
i
n
g
.

c
u
t
s
.

S
m
o
o
t
h
 
b
a
n
d
s
a
w
 
c
u
t
s
.

B
a
n
d
s
a
w
 
m
i
t
e
r
 
c
u
t
s
.

L
a
y
 
o
u
t
 
a
n
d
 
c
u
t
 
d
i
a
g
o
n
a
l
s

S
t
o
c
k
 
w
i
t
h
 
e
n
d
s

f
o
r
 
t
u
r
n
i
n
g
,
 
g
i
v
e
n
 
a

c
u
t
 
d
i
a
g
o
n
a
l
l
y
.
.

b
a
n
d
s
a
w
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

a
 
p
a
t
t
e
r
n
,
 
a
n
d
 
a
 
d
r
a
w
i
n
g
.

S
e
t
 
u
p
 
a
n
d
 
r
e
s
a
w
 
a
 
p
i
e
c
e

R
e
s
a
w
e
d
 
p
i
e
c
e
s
 
o
f

o
f
 
s
t
o
c
k
,
 
g
i
v
e
n
 
a
 
b
a
n
d
s
a
w
,

s
t
o
c
k
.

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
j
i
g
s
,

a
n
d
 
a
 
d
r
a
w
i
n
g
.

D
e
p
t
h
 
o
f
 
c
u
t
s
.
 
A
c
c
u
r
a
c
y

-
B
a
n
d
s
a
w
 
e
n
d
s
 
o
f
 
s
t
o
c
k

o
f
 
c
u
t
s
.

J
i
g
 
s
e
t
 
u
p
.
 
S
i
z
e
 
o
f

s
t
o
c
k
 
a
f
t
e
r
 
r
e
s
a
w
e
d
.

c
o
r
n
e
r
 
t
o
 
c
o
r
n
e
r
.

S
e
t
 
u
p
 
j
i
g
 
f
o
r
 
r
e
s
a
w
i
n
6
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a
d
j
u
s
t
m
e
n
t
s
,
 
g
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e
n

a
 
b
a
n
d
s
a
w
 
a
n
d
 
a
 
b
l
a
d
e
 
o
f

d
e
s
i
r
e
d
 
s
i
z
e
.

R
e
m
o
v
e
 
b
a
n
d
s
a
w
 
m
a
r
k
s
,

f
r
o
m
 
a
 
b
o
a
r
d
 
w
i
t
h

c
o
n
v
e
x
e
d
 
c
u
t
s
.

R
e
m
o
v
e
 
b
a
n
d
s
a
w
 
m
a
r
k
s

f
r
o
m
 
a
 
b
o
a
r
d
 
w
i
t
h

s
c
a
l
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o
p
e
d
 
c
u
t
s
.
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e
m
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w
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r
k
s
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m
'
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c
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S
e
t
 
u
p
 
m
a
c
h
i
n
e
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n
d
 
c
u
t

a
 
s
t
u
b
 
m
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r
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e
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g
i
v
e
n
 
a

m
o
r
t
i
s
i
n
g
 
m
a
c
h
i
n
e
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a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
t
o
o
l
s
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C
-
c
l
a
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s
,
 
s
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o
p
,
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n
d
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i
g
s
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S
e
t
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p
 
m
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c
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n
e
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d
 
c
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e
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c
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a
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p
,
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d

j
i
g
s
.
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e
t
 
u
p
 
m
a
c
h
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n
e
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d
 
c
u
t

a
 
h
a
u
n
c
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d
 
m
o
r
t
i
s
e
,
 
g
i
v
e
n

a
 
m
o
r
t
i
s
i
n
g
 
m
a
c
h
i
n
e
,
 
a

p
i
e
c
e
 
o
f
 
s
t
o
c
k
,
 
t
o
o
l
s
,

C
-
c
l
a
m
p
s
,
 
s
t
o
p
,
 
a
n
d
 
j
i
g
s
.

O
P
E
R
A
T
I
O
N

R
e
p
l
a
c
e
d
 
b
a
n
d
s
a
w

b
l
a
d
e
 
r
e
a
d
y
 
f
o
r

c
u
t
t
i
n
g
.

G
u
i
d
e
s
 
a
d
j
u
s
t
e
d

p
r
o
p
e
r
l
x
.

B
l
a
d
e

t
e
n
s
i
o
n
.

A
 
b
o
a
r
d
 
w
i
t
h
 
s
m
o
o
t
h

S
m
o
o
t
h
n
e
s
s
 
o
f

u
r
v
e
s
.

s
c
a
l
l
o
p
e
d
 
c
u
t
s
.

C
u
t
s
 
t
o
 
s
i
z
e
 
o
r
 
t
o
 
l
i
n
e
.

A
 
b
o
a
r
d
 
w
i
t
h
 
s
m
o
o
t
h

S
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u
r
v
e
s
.

s
c
a
l
l
o
p
e
d
 
c
u
t
.

C
e
t
s
 
t
o
 
s
i
x
 
o
r
 
t
o
 
l
i
n
e
.

A
 
b
o
a
r
d
 
w
i
t
h
 
s
m
o
o
t
h

S
m
o
o
t
h
n
e
s
s
 
o
f
 
c
u
r
v
e
s
.

a
r
c
 
c
u
t
s
.

C
u
t
s
:

A
 
p
l
e
r
e
 
o
f
 
s
t
o
c
k

L
o
c
a
t
i
o
n
 
o
f
 
m
o
r
t
i
s
e
.

w
i
t
h
 
a
 
s
t
u
f
f
.
.

S
i
z
e
 
o
f
 
m
o
r
t
i
s
e
.

m
o
r
t
i
s
e
.

D
e
p
t
h
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
n
 
a
n
g
l
e

m
o
r
t
i
s
e
.

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

w
i
t
h
 
a
 
h
a
u
n
c
h
e
d

m
o
r
t
i
s
e
.

L
d
c
a
t
i
o
n
 
o
f
 
m
o
r
t
i
s
e
.

S
i
z
e
 
o
f
 
n
o
r
t
i
s
e
.

D
e
p
t
h
 
a
n
d
 
a
n
g
l
e

a
c
c
u
r
a
c
y
.

L
o
 
-
c
a
t
i
o
n
 
o
f

st
or

tis
e.

..
S
i
z
e
 
o
f
 
M
o
r
t
i
s
e
.

D
e
p
t
h
 
o
f
 
e
a
c
h
.

P
l
a
c
e
 
b
l
a
d
e
 
o
n
:
W
h
e
e
l
s
.

A
d
j
u
s
t
 
g
u
i
d
e
 
w
h
e
e
l
 
a
n
d

b
l
o
c
k
 
j
a
w
s
,
 
a
d
i
u
s
t

t
e
n
s
i
o
n
.
;

S
a
u
l
 
c
u
r
v
e
s
 
a
g
a
i
n
s
t

r
o
t
a
t
i
o
n
 
o
f
 
s
a
n
d
e
r
.

S
a
n
d
 
c
u
r
v
e
s
 
a
g
a
i
n
s
t

r
o
t
a
t
i
o
n
 
o
f
 
s
a
n
d
e
r
.

S
a
n
d
 
c
u
r
v
e
s
 
a
g
a
i
n
s
t

r
o
t
a
t
i
o
n
 
o
f
 
s
a
n
d
e
r
.

S
e
t
 
u
p
 
m
o
r
t
i
s
e
r
.

C
u
t
 
s
t
u
b
 
m
o
r
t
i
s
e
.

S
e
t
 
u
p
 
m
o
r
t
i
s
e
r
.

C
u
t
 
a
n
g
l
e
 
m
o
r
t
i
s
e
.

-
S
e
t
 
u
p
 
m
o
r
t
i
s
e
r
.

C
u
t
 
h
a
u
n
c
h
e
d
 
m
o
r
t
i
s
e
.



C
O
D

O
B
J
E
C
T
I
V
E

(
B
l
o
c
k
/
U
n
i
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)

N
O
.

O
B
J
E
C
T
I
V
E

F
I
N
A
L
 
?
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
O
N

0
4
/
1
1

1
5
5
.

S
e
t
 
u
p
 
m
a
c
h
i
n
e
 
a
n
d
 
c
u
t
 
a

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

L
o
c
a
t
i
o
n
 
o
f
 
m
o
r
t
i
s
e
l

S
e
t
 
u
p
 
m
4
i
t
i
a
e
r
.

t
h
r
o
u
g
h
 
m
o
r
t
i
s
e
,
 
g
i
v
e
n
 
a

w
i
t
h
 
a
 
t
h
r
o
u
g
h

S
i
z
e
 
A
 
m
o
r
t
i
s
e
.

C
u
t
 
a
 
t
h
r
o
u
g
l
y
m
o
r
t
i
s
e
.

m
o
r
t
i
s
i
n
g
 
m
a
c
h
i
n
e
,
 
a
 
p
i
e
c
e

m
o
r
t
i
s
e
.

C
o
n
d
i
:
i
o
n
 
o
f
 
b
o
t
h
 
s
i
d
e
s
.

o
f
 
s
t
o
c
k
;
 
t
o
i
l
s
,
 
C
-
c
l
a
m
p
s
,

i

s
t
o
p
,
 
a
n
d
 
j
i
g
s
.

'
.
!
*
,

0
4
/
1
2

1
5
6
.

S
e
t
 
u
p
 
a
 
t
e
n
o
n
e
r
 
f
o
r
 
o
f
f
s
e
t
,

A
 
s
a
s
h
 
r
a
i
l
 
w
i
t
h

A
c
c
u
r
a
c
y
 
o
f
 
c
u
t
 
a
n
d
 
c
4
6
:
.

S
e
t
 
u
p
 
t
e
n
o
n
e
r
.

s
h
o
u
l
d
i
r
 
a
n
d
 
c
o
p
e
 
s
a
s
h

c
o
p
e
d
 
a
n
d
 
t
e
n
o
n

C
h
e
c
k
 
s
t
y
l
e
 
f
o
r
 
f
i
t
.

C
u
t
 
c
o
p
e
 
a
n
d
 
t
e
n
o
n
.

.

r
a
i
l
s
,
 
g
i
v
e
n
 
a
 
t
e
n
o
n
e
r
,

e
n
d
s
.

c
o
p
i
n
g
 
h
e
a
d
r
,
 
a
 
p
i
e
c
e
 
o
f

s
t
o
c
k
,
 
t
r
y
 
s
q
u
a
r
e
,
 
w
r
e
n
c
h
,

s
t
o
p
s
,
 
a
n
d
 
j
i
g
s
.
,
,

/

0
4
/
1
2

1
5
7
.

S
e
t
 
u
p
 
a
 
t
e
n
o
n
e
r
 
f
o
r
 
a
n
g
l
e

A
 
d
o
o
r
 
r
a
i
l
 
w
i
t
h

A
c
c
u
r
a
c
y
 
o
f
 
c
u
t
 
a
n
d
 
c
o
p
e
,

s
h
o
u
l
d
e
r
 
a
n
d
 
c
o
p
e

a
n
g
l
e
 
s
h
o
u
l
d
e
r

a
n
d
 
a
n
g
l
e
 
c
u
t
.

C
h
e
c
k

r
a
i
l
s
,
 
g
i
v
e
n
 
a
 
t
e
n
o
n
e
r
,

P
n
e
 
D
u
p
e
 
c
u
t
s
.

s
t
y
l
e
 
f
o
r
 
f
i
t
.

c
o
p
i
n
g
 
h
e
a
d
s
,
 
s
t
o
c
k
,
 
b
e
v
e
l

s
q
u
a
r
e
,
 
w
r
e
n
c
h
,
 
s
t
o
p
s
,
 
a
n
d

j
i
g
s
.

S
e
t
 
u
p
 
t
e
n
o
n
e
r
.

C
u
t
 
c
o
p
e
 
a
n
d
 
t
e
n
o
n
.

0
4
/
1
2

1
5
8
.

S
e
t
 
u
p
 
a
 
t
e
n
o
n
e
r
 
f
o
r
 
s
q
u
a
r
e

A
 
f
r
a
m
e
 
m
u
l
l
i
o
n

S
i
z
e
 
o
f
 
t
e
n
o
n
 
c
u
t
.
 
S
i
z
e
 
o
f

S
e
t
 
u
p
 
t
e
n
o
n
e
r
.

s
h
o
u
l
d
e
r
 
f
o
r
 
f
r
a
m
e
 
m
u
l
l
i
o
n
s
,

w
i
t
h
 
s
q
u
a
r
e

f
i
n
i
s
h
e
d
 
t
e
n
o
n
.
 
C
h
e
c
k
 
i
n

C
u
t
 
s
q
u
a
r
e
 
s
h
o
u
l
d
e
r

'
g
i
v
e
n
 
a
 
t
e
n
o
n
e
r
,
 
c
o
p
i
n
g

s
h
o
u
l
d
e
r
 
t
e
n
o
n
.

m
o
r
t
i
s
e
.

t
e
n
o
n
.

h
e
a
d
s
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

\
t
r
y
 
s
q
u
a
r
e
,
 
w
r
e
n
c
h
,
 
s
t
o
p
s
,

a
n
d
 
j
i
g
s
.

0
4
/
1
2

1
5
9
.

S
 
t
 
u
p
 
a
 
t
e
n
o
n
e
r
 
f
o
r
 
s
q
u
a
r
e

A
 
s
a
s
h
 
m
u
a
t
i
n

s
 
o
u
l
d
e
r
 
a
n
d
 
c
o
p
e
 
s
a
s
h

w
i
t
h
 
c
o
p
e
d
 
a
n
d

m
u
O
t
i
n
s
,
 
g
i
v
e
n
 
a
 
t
e
n
o
n
e
r
,

t
e
n
o
n
 
e
n
d
s
.

c
o
l
i
i
n
g
 
h
e
a
d
s
,
 
a
 
p
i
e
c
e
 
o
f

s
t
o
e
,
k
,
 
t
r
y
 
s
q
u
a
r
e
,
 
w
r
e
n
c
h
,

s
t
o
p
i
t
,
 
a
n
d
 
j
i
g
s
.

A
c
c
u
r
a
c
y
 
o
f
 
c
u
t
 
a
n
d
 
c
o
p
e
.

S
e
t
 
u
p
 
t
e
n
o
n
e
r
.

C
h
e
c
k
 
f
o
r
 
f
i
t
.

C
u
t
 
c
o
p
e
 
a
n
d
 
t
e
n
o
n
.



C
O
5
d

(
B
l
o
c
k
/
U
n
i
t
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O
B
J
L
C
T
1
V
E

N
C

0
4
/
1
3

1
6
0
.

0
4
/
1
3

1
6
1
.

0
4
/
1
4

1
6
2
.

.
.
.
.
.

0
4
/
1
4

1
6
3
.

0
4
/
:
5

1
$
1
4
.

3
.
:
,
5

l
0
5
.

J
B
.
I
L
C
T
I
V
E

F
I
N
A
L
 
P
R
O
D
U
C
T

E
V
A
L
U
A
T
I
O
N

O
P
E
R
A
T
I
f
:
N

D
f
c
s
s
 
a
 
g
r
i
n
d
i
n
g
 
w
h
e
e
l
 
a
n
d

A
 
g
r
o
u
n
d
 
p
l
a
n
e

g
r
i
n
s
!
 
a
 
b
l
a
d
e
,
.
g
i
v
e
n
 
a
 
d
u
l
l

b
l
a
d
e
.

p
a
n
e
 
i
r
o
n
 
b
l
a
d
e
 
a
t
t
a
c
h
m
e
n
t
,

s
t
o
n
e
 
d
r
e
s
s
e
r
,
 
a
n
d
 
a

g
r
i
n
d
i
n
g
 
w
h
e
e
l
.

D
r
e
s
s
 
a
 
g
r
i
n
d
i
n
g
 
w
h
e
e
l
 
a
n
d

g
r
i
n
d
 
a
 
c
h
i
s
e
l
,
 
g
i
v
e
n
 
a
 
d
u
l
l

c
h
i
s
e
l
 
b
l
a
d
e
 
a
t
t
a
c
h
m
e
n
t
,

s
t
o
n
e
 
d
r
e
s
s
e
r
,
 
a
n
d
 
a

g
r
i
n
d
i
n
g
 
w
h
e
e
l
.

A
 
g
r
o
u
n
d
 
c
h
i
s
e
l
.

G
r
i
n
d
i
n
g
 
w
h
e
e
l
 
d
r
e
s
s
e
d

D
r
e
s
s
 
g
r
i
n
d
A
u
s
 
w
h
e
e
l
.

f
l
a
t
 
a
n
d
 
s
q
u
a
r
e
 
t
o
 
s
i
d
e
s
.

G
r
i
n
d
 
p
l
a
n
e
 
b
l
a
d
e
.

G
r
i
n
d
i
n
g
 
w
h
e
e
l
 
d
r
e
s
s
e
d

D
r
e
s
s
 
g
r
i
n
d
i
n
g
 
w
h
e
e
l
.

I
f
l
a
t
 
a
n
d
 
s
q
u
a
r
e
 
t
o
 
s
i
d
e
s
.

G
r
i
n
d
 
c
h
i
s
e
l
 
b
l
a
d
e
.

S
e
t
 
u
p
 
a
n
d
 
d
r
i
l
l
 
h
o
l
e
s
 
i
n

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

H
o
l
e
 
l
o
c
a
t
i
o
n
.

S
i
z
e
 
o
f

.
S
e
t
 
u
p
 
g
i
g
 
o
n
 
d
r
i
l
l

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
a
s
 
p
e
r

w
i
t
h
 
a
 
s
e
r
i
e
s
.
 
o
f

h
o
l
e
s
.

D
e
p
t
h
 
o
f
 
h
o
l
e
s
.

p
r
e
s
s
.

D
r
i
l
l
 
s
e
r
i
e
s

d
i
m
e
n
s
i
o
n
s
,
 
g
i
v
e
n
 
a
 
d
r
i
l
l

d
r
i
l
l
e
d
 
h
o
l
e
s
.

Q
u
a
l
i
t
y
 
o
f
 
h
o
l
e
s
.

o
f
 
h
o
l
e
s
.

p
r
e
s
s
,
 
b
i
t
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

a
n
d
 
a
 
g
i
g
 
f
o
r
 
d
r
i
l
l
i
n
g
 
a

s
e
r
i
e
s
 
o
f
 
h
o
l
e
s
.

S
e
t
 
u
p
 
a
n
d
 
d
r
i
l
l
 
h
o
l
e
s
 
!
.
n

A
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k

H
o
l
e
 
l
o
c
a
t
i
o
n
.

S
i
z
e
 
o
f

S
e
t
 
u
p
 
g
i
g
 
o
n
 
d
r
i
l
l

a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
a
s
 
p
e
r

w
i
t
h
 
a
 
s
e
r
i
e
s
 
o
f

h
o
l
e
s
.

D
e
p
t
h
 
o
f
 
h
o
l
e
s
.

p
r
e
s
s
.

D
r
i
l
l
 
s
e
r
i
e
s

d
i
m
e
n
s
i
o
n
s
,
 
g
i
v
e
n
 
a
 
d
r
i
l
l

d
r
i
l
l
e
d
 
h
o
l
e
s
.

Q
u
a
l
i
t
y
 
o
f
 
h
o
l
e
s
.

o
f
 
h
o
l
e
s
-
.

p
r
e
s
s
,
 
b
i
t
,
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

a
n
l
,
a
 
s
e
t
u
p
 
f
o
r
 
d
r
i
l
l
i
n
g
 
a

s
e
r
i
e
s
'
 
o
f
 
h
o
l
e
s
.

R
o
;
i
i
:
i

t
u
r
n
 
a
 
p
i
e
c
e
'
 
o
f
 
s
t
o
c
k

A
 
t
u
r
n
e
d

t
o
 
.
l
i
a
m
e
t
e
r
,
 
a
n
d
 
t
u
r
n
'

b
a
l
u
s
t
e
r
.

b
a
l
u
s
t
e
r
s
 
a
s
 
p
e
r
 
s
a
m
p
l
e
,

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

w
o
c
d
 
l
a
L
h
e
.
 
l
a
t
h
e
 
t
o
o
l
s
,

a
n
d
 
a
 
s
a
m
p
l
e
 
t
u
r
n
i
n
g
.

R
o
u
g
i
-
,
 
t
u
r
n
 
a
 
0
,
 
,

e
t
 
s
t
u
c
k

A
 
t
o
n
e
d

t
o
 
u
i
a
m
e
t
e
r
,
 
a
n
d
 
t
u
r
n

b
a
l
u
s
t
e
r
.

b
a
l
u
s
t
e
r
s
 
a
s
 
p
e
r
 
s
a
m
p
l
e
,

g
i
v
e
n
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
,

w
oo

' i
at

ir,
1
H
t
h
e
 
t
o
o
l
s
,

a
n
.
;
 
c
 
c
r
a
v
i
n
g
.

S
i
z
e
 
a
n
d
 
s
h
a
p
e
 
o
f

b
a
l
u
s
t
e
r
 
m
a
t
c
h
e
d
 
w
i
t
h

s
a
m
p
l
e
.

S
e
t
 
u
p
 
l
a
t
h
e
.

S
o
u
g
h

t
u
r
n
 
b
a
l
u
s
t
e
r
.

C
u
t

o
u
t
 
b
a
l
u
s
t
e
r
.

S
i
z
e
 
a
n
d
 
s
h
a
p
e
 
o
f

S
e
t
 
u
p
 
l
a
t
h
e
.

R
o
u
g

b
a
l
u
s
t
e
r
 
m
a
t
c
h
e
d
 
w
i
t
h

t
u
r
n
 
b
a
l
u
s
t
e
r
.

C
u
t

d
r
a
w
i
n
g
.

o
u
t
 
b
a
l
u
s
t
e
r
.
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0
4
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6
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0
4
/
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5

1
6
8
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0
4
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abiectivc

Number :laterials Needed

1. Ground plane iron, oilstone and oil".

"r"""i:.°1,9"1"1011-/

Ground knife, oilstone and oil'.

...

t

4. Ground hand scraper, oilstone, oil, file and burnisher.
.\ ..

5. Circular saw-blade, circUi(ar saw machine and oilstone.

6. 3 pieces of 1" x 6" x "A', jointer, thickness planer\
/

7. 1 piece of 1 x 4 x 27, 2 Pieces of 2 x 2 x 30". Try-:quire,
zig zag rule, penci/ X, Specs.

S. '2 pieces of 1" x i" x 2', folding rule, combination 'quare,
pencil, specs.

.

9. lplece Alf 1"/x 2" x3', sketO of *project, folrling 'rule,
.,. _-

combination 'Square, pencil, straight edge.

10. 1 piece of/1" x 2 x 3', sketch of project, folding rule,
Try square, pencil, straight edge,'
.

11. 1 piece/of.1", x 2" x 3', sketch of project, oldi , ule,
steeySquare,\pencil, straight edge.

\
,

1.2.. 1 piece.of 1" x k0" x 3':, sketch of,,, project, st aighteage,
-folding rule, lay6ut board, 4mbinittion square, pencil.

..-
,.

1 piece of 1" x 10" 'ç 1', sketch of project, ayout i,iWir(i,

straight edge, try sqUare, ftilding rule, pen 11, 7'
/

e ,,,-

14. 1 piece of 1 x 10" x 3' ,,sketch of project, layout board,
straight edge, steel squSte, folding rule.a d pencil.

zV
15. 1 *piece of 1" x 10" x 3', sketch bt/rfojec strip template,

'straight edge, folding rule, stee,lAquare hnd pencil.

13.

16. piecy of 1",Ii" x 12", 1/Vsheet of 10 sandpaper, 1/4 sheet
of #2/i0 saihdPaper, sandin block.

1 piece of 1" x 6" 0 vibrator sander, sandpaper to fit
vibrator sander #20.

18. , 1 piece of 1!-7x6" x 2', belt' der abrgsive belt for sanuer
#1/0.

19. 1 piece of 1" x 6" x 2', hang scraper.

20. 4 pieces of 1" x 4" x 12" hardwOatl, powdered glne,Anitiner
toTmix glue, glue brush, bar clamps.

21.
?

4 pieces of 2" x 12"x 12" hardWbod, powdered glue; contafter
to mix, glue, glue brush,handscrw clamps.
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27.

-5..-

Mat or i I ,.

pio,crL_(!1 I" x,6" x powdered glut', ront..liorr
glu,

/

kluc-hrT;h; bar

Sto'ck for bookcase, whlt glue, clamping blocks, bar clamps,
steelsquar Tim brush.

Stock foe bookcase, powgered glue, ontainer to mtx
clamping blocks, bar claMps, glue brush, steel square.

-arch leader, powdered glue, con ainer to mix glue,
glue brush, clamp blocks, pipe clamps.

.

Stock for arch' leader, glue brush, clamp blocks, white glue,
pipe clamps.

Sco.:k for arch leadei-, not glue in glue pot, glue brush,
clamp blocks, pipe clamps.

28. Stock for drawer case fr.ime, white glue, glue brush, clamp
blocks, bar clamps, steel square,, folding rule..

29. Stock for drawer case frame, hot glue in glue pot, glue brush,
clamp blocks,bar clamps, steel square, folding rule.

30.- Stock for drawer case frame, powdered glue, glue brush, clamp
blocks, hal clamps, steel_squaro, folding rule.

31. Stock for f:(,mplete hook case with grooves, shelf standards,
shelf 'standard screw nails, fasteners, hammer, steel square,
folding ruli,.hack saw, nail set.

3... Stock for complete book .case with grooves, shelf standards,
shelf standard screw nails, finish nails, hammer, steel square,
folding rule, hacksaw, nail set.

33. Stock for complete book case with grooves,' shelf standards,
shelf standard screw nails, flat head Wood screw:, ,crew
hand drill and drill bet hammer, steel square, folding rule,

!hack saw, nail set.

x.ork"nr complete cabin, t case with grooves, shelf .;tandards,
Screw nails, fasteners,/hatImer, steel square, f,lding rule,
hack saw, nail set.

35. 'Stocicfor inet case with Kro,v(.1, standdrds,,
n ils, haMmerel folding .rule,

nack saw, set.

36. for t.i cAinet as:e with s;r0ovi,i,
screw aaiL,.flat he .d wood screws, wrc.--w driver, hand drill
and ti;ist drill namm r, steel square, toldLng rule, haci,
nail set.



0o),....Livk.

Number, Materials Nek4,41

1/. Stork tor compicto chest, fastenen:, hammer, steel squa
folding jtl Ii, naii

Stock for complete chest, finish haik hammer, ste' ,hiha(e,

folding rill, , nail,set. .

3). Stock forcomplere viest, flat head ,,00u .rew/Jand
and twist-drill, scr w driver, hamm serteel q,Ort,

'40. 1-viere of i -x 6, x 2 with conove cuts, woq( file, ..andpaper.

2 pieces 1" x 41x 2_, nailed together w;tn fini.hi nail-, t('41. .4

form I hamer, nail ';set. -ii

k

42. l.piee of 1" x r x'2' with concave c , wod fi,,
sandpaper. ,

43. 2 piece:S 1"x 2"\x 1' with one,-end miteren to
iter i'Ise.

44. Drop leaf table t40.wif6 2 drop leals, drop It.af hinp,,-,,'

combination slinarLly, folding rule, .clilisel, pencil,', screw driver,

specs, and hammer,4

ts

45.

40-.

.

....

_..--

'41.

48.

49,

,.-

/

Drop .leaf table to with 2
square, 1,elding rule, chisell,

and hawilOr. _

,:kirir leaf ti;:le top with 2

.-
--''s.t el_§pani, folding rule,

.

an 'hammer. :.

.

1 1 door, but I: hinge
for hinge location, chisel,
hammer.

/

1 door, butt iiihges hOge
hinge loCacion, chiset!, screw

I. door, butt hinges, hihge .screws,
hinge location, chisei, sctewdriver,

i

drop ints, drop leaf hiive:;, try
speC,;, pencil, :;crew-(1river,-

i

/

drop leils, dr: leaf 10!:,
clii:,,el, specs, pencil,',:..rew !river

/

,

screws, combinat0a square, draving
butt gauge, screw driver aro,i

screws, try sctuaredrawit6.
driver, butt gauge and

steel square, drAvirw, for

butt gauge, and ;,atIrer.

/ Specs for'a proi.ct, 1 piece of 1 x 6 x 2',
combination silt' re, ad 0411.

Specs' for piege of I" I.:I.,.

try :,quare Ad pencil!.

)2. Specs for a project, ij piece of .1" : 6" x 2' folding rule,
steel square, and penicil.

-;



;
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obj..kt tve

Number >1.1t.erials Needed

? Specs for a project, 1 piece ol 1" x. 6" x 2' steel tape,
combirtarion square, and peneil.

54. Specs for a vroject, I piece of 1" x 6" 2' steel tape,
try square, hnd-pencil.

55. Specs. for a )rojecs.:1___plec.e_ail--1-'2

te square, and pencil.

Specs for a-projeut, 1 piece of 1" x 6" x , zig-zag rule,
56. ')/

combination square and pencil.

Specs fur a pruAect, 1 piece of 1"-x 6'(' x zig-zag rule,
try, square and pencil.

58. Specs for a project, 1 piece of 1" x.'6" x 2' zig-zag 'rule,
steel squari: and pencil.

tv,.

59. 1 piece of 1" x 6" x 2' wfh one edge straight and square(,.
try square and 'pencil.

I
t.) 1 piece of 1" x 6" x w.:, one edge, straight and +are,

try square, pencil and :specs.

!

Ii

61. 1 piece of'1" x 6" x =42' with one, edge sci-aight and Aquarc,
combination square, Ada pencil.

62. 1. piece of 1" x 6", x 2', with on( edge straight and ,svaarti
combintion Square, pencil and specs. .;

63. 1 piece of 1" x '6" x 2' wi i one edge straight and S( uare,
steel square and pencil.

1 piece of It x 6" x 2 with one edge ,straight and :iiare,
steel square, pencil and specs.

65. . 1 piece of 1" x 4' x l', and try square,

66. Any vertical surface And level.

67. Any flat surface and leVel.

b8. 1 milled piece of 1" x 4" x 1' and try clHari.

69. 1 tilled piece of, 1" x 8" x and try uare.

iU. imilled piece of 1"..x4" 1" am. -;Let.,

71. ; ;Ailed piece of 1" x 1)" x 2' and steci 4quro.

72. .:,ny project that is as ''bled, iquarc.,
foldirw rule.



cctIvo
Number

74.

75.

/

Materials ':...ecky

S.

I drawl
..,

-;(01a1 y,ca:41.: frame, blueprint, nth. duct steel

,f.' L

1 assembled chest, blueprint, rule and steel square.
.

4,1 aSsemb I et! bdok case ,',.billepr int '__foldinprale._antL.4.4.-e44-1-.
.t.

square--.---7---- 7---:. ,

76. completed table, blueprint; folding rule and.steL.1 square..

47. I assembled drawer ease frame, blueprint, folding rule, and try.
square.

78. 1 assembled ehest, bluekint, folding rule and tiy square.

79. 1 assembled' table, blueprint, folding 406., and try square.

80.- 1 assembled frame, bluepipi, folding rule at combination
squarel

81. :I assembled chest,.blueprint, folding rule and combination
square.

. (1'

82. 1 assembled-bookcase, blueprint, folding rule and cumbination.
sqUar!.

83. 4 assembled table, blueprint, folding rut,: and combinatioo
square.

84. 1 piece of 1" x 6"' x 2',:crosicut saw, sqLre
, .

and penci.

85;,.. , -1 piece of 1" x-6"px 2', specs, crosscut
(

saw, square and pencil.

66. '1 piece of I" x 6" x 2', specs pirking auge, and ripsaw.

87. 1 piece of 1" x. 2" x 12", spelt and 'mit r box.

88: 1 piece of 1" x 2" x sr).ecw, and Mite box.

0. ,

89: 1.,piece of 1" x 6" x 1/', try square and hand plane.

90. 1 pi.eCe of 1" x 4" specs,, hand plane and level square.

91J, 1 piece of 1" x 6" _ t specs, hand plane and level Square.

92. 1 piece of 1" x 3' specs,combi4ation :square, pencil
and hand plane.

,,. i

93. 1. piece lif 1" x 6"'x 1', specs, combination square, level
square, pencil and hand plane.

94. 1 piece of 1" x 4" x specs, hand plane and level.suare.



96.

I piece
plane.

-59--

BESI COPY AkIMIABLE

Iv

, !ii)0(%!;, t ry :;(111.11. , i 1

ot...1".",x-11, saves, folding rule, eenci 1 , hood.
drill, and'twis( drill.

91. l piece.6f I" x 4". x \)", specs, folding rule, pencitz: jA race
and auger bit.

. 98. 1 piece of 1" x 4" x specs,-folding'rnle, pencil,
electric drill and twist drill.

)99. 1 piece of 1" x 4" x l', specs, hand electiir, drill and counter
sink.

100. 1 piece of I" x 4" '1 l', specs, folding rule A)encil,
press and twist drill.

. 101. 1 piece of 1" x 4" x specs, dril pres and

1

102: 1 p'ece of 1" x 4" x A', folding rule, pencil, :oriny
111( tine and counterbore.

103. r.. assembled table frame and table top, cancer Lusl
/drill, twist drills, glue, ilandscrew clamps. ';crew;,

driver and folding rule.

104. 1 piece

1 piece

of 1" 6" x 12", folding rule and hand plane.

of I" x.6" x 12", folding rule and hand scrapor.

1 piece of 1"x(1" x 12", ding rule and cabinet'scrapet,
.

1. :piece of 1" x 6" x 12", specs, folding rule, wise .:told ,moot.-11

1. piece of 1" x 4" x 12 ", specs, vise and .smooth plane.

1-piect. of 1" x 4" x 2', specs, foldinv rule, vise aud
plane.

1 pi4e of 1" x 6" x 1A" spec
plane.

/

1 piece of 1" x 6" x 18",
try sTiare4and jacl, plane.

1 piece of 1" x 4" x 2', specs
and jack plane.

Li. 1 piece of 1" x 6" x
jointer plane.

s, folding rul.!, vise anclflack

;, folding rulc, pencil,

, rule, pencil, v e

4, fol,.jng rule,
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Materials Needed

1 piece of. I" x 4" x 2', scs, iolding rule, try
vise and jointer plarke.

115. .1 piece of 1". x 4" x 18", specs, folding rule, pencil,
vise and jointer plane.

116. 1 piece of 1" x 6" x 2', :,pec:i, try square, folding rale,
)vise and fore plane.

117. 1 piece of 1" x 4" x 3', specs
vise and fore plane.

, folding rule, try square,

118. 1 piece of 1" x 4" x 3', specs, folding rule, vise and fore)
plane.

119. 1 piece of 1" x 2" x 2', 'drawing of molding, portable router,

router molding cutters, wrenches and jig.

120. 1 plastic laminated top, potable router, laminate-trir
cutter, and wreOches.

.121. 1 plastic lamina ed backsplash, portable router, laminate
trimmer cutter, àd wrenches-.

1

122. 1 completed frame, puriahle router, straight cutter, Wtol,dicsi
router gig with fence and folding rule,.

123. 1 piece of 1" x 6" x 2', portable router, router cuttcr,

wrenches, folding rule and router jig with fetwe.

124. 1 piece of 1" x 4" x 2'portable router, cove c tter,
wrenches, and jig with 'fence.

125. 1 piece of 1" x x 2', specs, jointer machine, C-clalT;,
stop blocks, puch stick and folding rule.

1 iiiece-of x 6" x 2', jointer machin, and push126. 1"
u

127.. 1 piete of 1" x 6" x 2' and jointer.

128. 2 pieces- of 1" x 6" x 2' and jointer.

129. 1 piece of l", 8" x 1.' and joint7.
. 1

130. 4 pieces of veneer ',toc,.(, jointer ,'Imd ,

131. 1 piece of 1" x 4" '2' and a jointer.

132. 1 piece of 1" x 4" Z' and a ointer.

133. 1 piece of 1" x 6" x and a jointer.

134. 2 sides of a bookcase, folding rule,circulir saw, and dado head.
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ohjectIve'
Nuiaber Mater i .1 i Nctglcii

115. . 2 pieces of stock for a cabinet,. folding rule, sc,iruelar
and ditto head.

136. Stock for a,ahest, radial arm saw, dado head, and tolling
rule.

137. Stock for sldes.of-a hutch, overhead router, ;traight curter
and folding :tile.'

138. Thickness planer, straight edge, cleaning fluid, rags and Wrenches:

139. 2 pieces of l' x 6' stock list, thickness planner
and folding rule.

t.

140: , 4 pieces of 1/2" x 3" x 3', stock list, thickness, hand screwL_L
---CIamps and folding rule.

141. 1 pieCe. of 1" x 6"x 3', pdttern-templat;i-penc:il, bandsaw,
and drawing of scallop.

of x 12% compass_and_drawing-ot project..

2 piece' of 3/4".x 8" x 4', pattern and drawing of project,
'handsavvand pencil.

144. 4 pieces of 2" x 3" x 30", pattern and drawing of proj-et,
-bandsaw and pencil.

0

143.

2 pieces of 1" x 2" x 2', drawing, bandsaw, and pencil.
. ,

146'. 2 pieces of 2"' x 2" x 2', drawing of project, and bandaw.

14

148.

149.

150.

151:

fl2.

Li .

b4.

2 pieces of 1' x 3" x 2',\wood fence; C-,-%kamps, ara,,Ying
project and bandsaw.

sand saw and band saw blade.

'A board with conVexed cuts and a spindle sander.

A board with scalloped cuts and a spinal- sandf.r.

Aboard with arc cuts and a spindle Fander.

1 piece of 2" x 2" x 2', mortising machine, C-clamn-., ',top
blocks, wrenches and folding rule.

1 :'icct' of 2" x 2" x 2', mortising machine, C-, iamps,',tor
deck, wrenches and folding rule.

t piece of 2" x 2i
/'

mortising machine, C-clamps, stop
blocks, wrenches and folding rules.
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.NUMOef Materials Needed

155. 1 piece of 2" x 2" x P., mortising nachine, C-clamps, stop
blocks, wrenches and folding rule.

156: 1 piece of 1" X 2".x 2', tennoner and coper, coping.hLads:
wrenches, stop blocks, try square; and folding .rile.

1.57 1 piece of l" x 2" x 2', tennoner and coper, coping heads,
wrenches, atop blocks, level square and folding rule.

0.58. . 4 pieces of 1" x 2"x 2', tennoner and coper, coping head,
wrenches, stop blOiks, try squie and folding rule.

..

\

. i
.

. _

159. .4 pieces of 1" x 1" ,2", tennonvei and coper, copin;; hcati,
wrenches, stop blocks, try square and fOlding role.

160. Grinding machine, stone dresser, grinding attachment an! plArre
iron blade. .

. ibl. Grinding machine, stone dresser, grinding attachment and
i chisel.

162. 1 piece of 1" x 4" x 12", drill press, machine bit, try
square, folding rule, pencil, and gig for drilling holes.

163: 1 piece of 1" x 4" x 2', drill press, machine hit, tr! squar:!,
folding rule, pencil ad set up for drilling a series of

. \ .

links. .

.
.

164. 1 piece oi 2" x 2" x 2', wood lathe, lathe cutting t , ---
sample turning, folding rule, pencil and outside calipers.

165. 1 piece of 2" x 2" x 3', wood lathe, lathe cutting tools,
baluster drawing, folding rule, pencil and outside calipers.

166. i piece Of 2" X 2" x 3' wood lathe, lathe cutting tools,

.p.fttern of aluster, folding rule, pencil, and outside calipcts,

167. 4 pieces of 1,1/4" x L 1/4" x 30",_wood.lathe, lathe
tools, sample turning,.i'olding rule, pencil, and out..4id.:
calipers. ,

1 piece of 2" x 2" x 2', wood lathe, lathe rutting tools,
drawing of spindle folding rule, pencil and outside caliper,:

. 169. 1 piece of 2" x 2" x is, wood lathe lathe rutting to 91s,.
'pattern of_spindle, folding rule, pencil , ;rid

M,
/
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woorrOpmfikiERFoRmitaTEsT
I

0

1. Sharpen a plane iron with a ground plane, iron, oilstone
and oil.

Sharpen a chisel with a ground chieel,.oilstone and oil.

Sand ,a piece Of stock with stock fot the project, sandpaper
and a Wok. ,

4. Remove the saw mar on concave cuts with milled boardi
with concave cuts, a file and sandpaper.

. .

Measure and mark/a piece.of etoCk/With a bench rule, pencil,
try square, stock and specifications..

Evaluation'

6. .Measure and mark a piece of stock with a zig-zag ru pencil,
try square, stock and specificationse-./

7. Square one end of a board to remove bad end with a try square.

8. Crofts cut two ends and remove checks with stock,
saw, square, and dimensions.

Chimfer on the end to specifications with stock,
combination square and.hand plane.

cross c4.

specifications,

10. Square off one end tojapecifications given stock specifications,
try square, and hand plane.

11. Select correct size bit-and bore holes to, specifica4ons
given hand 'drill, drills,quiber end,specificatione.'

12. Select correct size drill and drill bole to specifications
given an electric drill, drills, lumber ied,s0ecifIcations.

13. Select correct size countersink and countersink a hole to
apecificatiops given a drill press, countersink, lumber and
specificarna,

14. Plane a piece of stock to specified thickness with a pie6t 'of
.stock, smooth plane, vise and specifications.

15. Joint a piece of stock toapecifications given stock, jack
Plane, square, vise, and specifications.



1

,

,?

-

lutt,t -, .,.., 400 Ouing (,t ticok'given jointer and a pie(4 o' ±,t

s 4. .
licv...1 (.4u cu 41/0, jointer and a 06 of stueV.

i....: r _

8. Yabbet. vdgc ul Sr OCk fie! Vull

'

jointer, and stock.
-. ..'

widthAlven.thickness. planer, stork list/
screw .clmnp .

-67-

19. Plane stock to
stock. and: hand

,20. Lay out,and cut, diagonals for turning given,harrsaw,
stock, ,pattern and drawing.

21. Replace bandsaw blade and make adjustments given bandsaw
and blade of desired Size. "

. / .

..

22. \Removal:sands/61w marks froM a btiard with convexed cuts.
1

23. .Remove bndsaw,marks froth 4 board with scalloped Cuts
_

1

i
.

'24. Dress-grinding wheel,And grfpd blade given a dull plane
iron blade attachment; stoneidreaser and grinding whe01..._

1

25. Dress grinding'' ,wheel and grillidchisel given a dull chisel
blade itlachmentstone dresSer and grinding wheel.

,
1

'26. Determine if a surface is flait,Using a spirit level given
.. .,

1a surface and level.

-4, !
,

.

27, Determine if a, surface is flat, using a steet square,
.

given parts of a-job and Steel square.

44-

cip
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WO0DWORKING ITRCORMANCE 1CST

I.
EVil

1. cuttinp. edge is. r.a/.. r sharp and bevei.is flat (not rounded).

2: Cult ii,' edge is ra,...; sharp and bevel iti flat (not rounded).. V
3. Sandint, i.: wit!: U\. ,,. lin. No sandpaper marks should be see Ind

the thickness .,liotild be uniform.
I

,

\

4. All 1,AW and sandpapr, marks shoulo be removed;
1 uni for,

concave cut.
\ . 4

7/
11 A -.1

5. The measured lines o4, the stock Should7W:aceurat..
. \

6. Thecmeasured lines on \the stock jhbuld be accut./
\

.0,,,ired line sheuld.bc.aCcurati.

1
.

8.: Alt citock shotpid have been\ cut off square. P:!
,._ ___________

boapi.should Waecorate tO within + 1/14".
1.. ._i

. ....

19. The. meter should be planed exaetly.

7. The

I

4
10. F.11(.1 ..i/ 1I'.11)J..:, 1;qUarl', :;mooth and to size.

The holes should be the correct in the
wljth e*Arrc,t. angle to a clean surface.

s

12.. ale hc)ies shralld be the correct rze, in the cw.,- ,..t to, :11...
wIth t correct Ingle to a aea surface.

1 . drill. ,:-.,s!;:'sbould have been set ip correctly with J 0 -. . 1. ,.'

and sic colic tut-sunk hole resulting. t

/ I.
/ 14. .- The ste:.k shOld be planed flat and straight to t... 'rr: 1

/
.

/
t

15, ThQ_ srZ777-77't mr1,.! be planed- straight and aqua!
....--

4,

M. '1,.., :ik, c j 1 It do,.. Id be accurate and thc cd;
form i Pr iii !flint t/aight and,square.

I it!. .1(1,,

c,:.r 1'04 t 1 " tt .1.! I,

. \

11. lilt :! . : I , ,..., .,:ive been set up correctly t.,'J b tilt ,

bov. 1 ii t:,.. ,!1:',.. ---,

)rer Th L. 4.1 r C.." been \st. tip correct t ( ee t.
"f

'1th

I.



should
0( k !Ah0111(1 t) slA. 11101A'.

BEST COPY A10'111\1311.

eolleoly and 'he of

20. Cut. :atould accoiatc 'Ina of lhc eorrectdepth.

21.

! A

I

/

# NIN

The guidet, should ht. aA)Otd- properly with the corlect tern,
.

;122. The cuts. and curves tdculd be smooth mid to si?,e. Or to Tine.

23. 11.10.c:tits-and orve: should be sm6oth ilnd to .Eize

24. Grinding wheel s oold by dre!o;ed flat andsquorom oi wheel
with-the ground plain' iron having thy corleet an0e.

or to line.

sipt

2S. Grindiug lahoel should bey dres4c11.iiot and-square t() sides of theel
and the ground bl de shunld have-the correct angle.

26. Stod...ut shoot(' correctl,
I

. :,i..:: :,uuuld coirkk't_l
or not. II

Om'

determine f material is flat or'mot,

determine if surlio.e/.: f.(wa4-1.!

tr(
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woonvnivmc PYRi.ORMANCE TES1
1I

1. ( Sharpen a scraper with n ground'. hand scraper, oll4tor.,,
oil file, and burnisher.

/ 2. Sand a piece of stock with stock for the project,.ylandparer
and a vibrator sander:

,

3. Sand a piece of stock with stock for the project , ,indpaer
belts.and a belt sander.

4. Set mails given nailed milled boards and tools;.

5. Megsure and mark.i piece of stock with a bench rule.

6. Square both ends of a board to cut to length with Iry
square, board with straight edge and a pencil.

7. Square both ends of a board to cut to length with a combination
square.

8. Rip edg of 1 piece of stock given stock, mask inc', ,

hand rlp,;aw, and dimensi,imi,
\

). Chau:1'07. ::(7-4eclficatiohs given stock, specificatioi,i
squire and,handplane.

10. Select -..rrect. size drill. and drill holes to r.c.

giVen hand drills, lumber and specifi ntion-.

ii. Select correct size bit and bore holes to speCiffcAtvP
w'i'th a bit 'brace, bits, \.k7"erpecifications.

12. Select correct size drill and drill holes to specificAtion
With a drill press, drills,,Jumber and specifications.

. ,

13. Select correct size drill and counterbore holes to specifi,!ticn
with a boring machine, counter bore, lumber and specifi caLl:mo,.

. /

14. Joint a piete of stock vs specifications givenStock,smoofh
plane, squire, vice and specifications.

15. Talper r pieco of strIck tr specifications given :!0(1.,
plane, kCe and specifications.



I /
/16. ',lint- sides of stock to specifications given jointer, stek,

.71-

C-clamps, stop and push stick and specifications.
A

17. Joint best edge of a piece of stock giv/jointer and a diece
of stock.

Joint*the'ends of stock given jointer and a piece of stock.

19. Plane stock to thickness with thickness planer, stock list
and stock,

20. La # out an cut scallops given a bandeaw, stocks, patttrn
and drawing.

21. Set up and resew stock given bandsaw, stock; jigs and drawing.-

, 22. Remove bandsaw marks from a \board with arc cuts.

23. Set up and drill holes in stock As per dimensions given
drill press, bite stock and gig for drilling series'nf
holes.

24. Rough turn stock to. diameter and turn balusters as per sample .4

given stdik4_woodlathe, lathe tools and sample turning.

25. Dress grinding whierAntiiiiachisel given a dull chisel
blade attachment, atone dressit and grinding 'wheel.

26. Determine if an edge is square Using a try square given part
of a job and try square. .

27. Determine if an edge is square using a steel square given
part of a job and a steel square.

f.

A

0

0
0

4

0

.0



it. I -:,1
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, WohWORKING l'ERFORMANCE.TI

-

Evaluation !:hit

1. '..

1. . The scra0er cuttint, edge should ha e a uniform hooked edge .,,J -bcr------------,
sharp, Ti should Ileai!e n marks.. \

\ ; \

2. Sanding should_ be done with th.: y.rain irh.no sandpaper mar.
showing. Also the thicknessoi The sit O. should. be unifofm..

/ 3. SanOint, should be dune with pie gr4in wit714117m1Tripaper mark

showing. Alsoithe thickness of the stock .hould be uniform.
_:;"...; ..

;

.,

Student should use correct nai].set and the s pth of the set-naii

. should be Consistent with- the thickness or t e' stock.
_.

5. Thensured lines should be taccurate.
,

. !

,

6. Th stio'regl line should be accurnteiand

7. s'jYt'ed line should be accurate and the engib hoi d be

8. The.edgo Of the stock should be ripped parallel
boirA r,p.,uld he within + 1/16".

the length should he ,,ccurate.

wiot.

. The 'ctter should be straight, to with an ::tychraL., AOM
Cut .11,h114 he :Alltv)th.

10. The hole!: should be of the correct size, !ocati,701, and angle Lo a
surtace.

11. The holes should he or the corrc,A ;ize, locati'.:.n. and angle to a

clean surfaCe.

12. The hole,-; should lie of the corr..ci. qiee, loca(iort, and
clean -surface.

13. The boring maciline, shoulti- be set t ;i) (orro.:t1).,
size of counterbored

14. The stock should be planed straight and square !. : width,
4

15. Ihe taper shomlo be correct.

16. Jointer should be
ficati,as, ,

correctly set up th-

17. The cut should by of the correct
str,light and 5;lul-ri to face,

1

It w i t h t of the !;tocr

1. .



4111.1 i1 . The
or,

e

..:,;Ti ; , 1 ,,

19. Th. lo.,edul, Iht-topCration should bo
the coiroct : :1 -rig stock.

BEST COPY 1P."!1.ABLE

2u. 'I'attkro linos showing With smooth bandsaw c10:1,...

\ a
1

,

21: Jig setup should be correct. Size of stock ziliou41 he correct.

...--0

22. The curves and guts should be smooth.

23. The size, location, and depth of hole shduld
.cuts should be clean:

24, The size andshepe of baluster shOuld be matched with sanpl.

.25. The grinding wheel should be dressed flat and sqUA:e to t-;idr.
sheel and the angle of the ground plane iron sb,)1:1J be COT ri

26. The scuared line shOuld be accurate.

27. The squared lineshould be accurate.

.; .

n

't
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APP;.:ND IX B

BLOCK AND UN IT BREAKDOW;

Ns'
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EVALUATION SERVICE CENTER FOR OCCUPATIONAL .7.DjCATION

loc. .,;(1 Unit Break

Cabinetmaking and Millwork 30114 artoV I4,

BEST COPY A" ABLE
Code Block ---ihrFt

r'Bench-Mbrk-

02 Nand-foo s

03 Power Hand Tools

04 :lachinery

ni maintenance

n2 'Layout
Sandtng'

04 ni uei nq

115 13semouct
06 Torming

07 Finishing
OR Cutting
09 Fitting

10 Lamination

nl

02.

03
04

05

06

07

08
09

.12

rro

03
nc
ns

06
07
OR

09

1 n

Measurino Tools
Layout Tools
Testing Tools
Rafter & Framing So.
Sawing Tools
Clamps
Edge Cutting Tools
Boring Tools
Fastening Toni
Smoothing Tool:
Lathe Tools
Planes )/

(

(

'-;ectprocating S;v1

cane

Pouter
Floor Sanders

Belt Sanders
nai1inc

Disc Saldes
Finishinn Sanners

01. Jointer

02 Circular Saw
03 Thickness Plant.,

Radial. Arm Saw,

Scroll Saw
Band Saw
Pelt Sanders
Spindle Sander
Disc Sande"
Shaper

04
fl s

, 06

07
A8

09

10

.1
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EVALqATION SERVICE CENTER FOR 3CC6PATIW4AL EOUCATI N Es/ copflkARABLEi

IC .

TOai- 7k ioci-_______

04 Machinery (con't)

r .t. id 111111 ill k

Cab i netmaik In() and r'11 i -tore. ¼ L ,

05.

11 ,Mortiser

12 Coper-Tononer
13 GrinOr
14 Drill Press
15. Liltbe

16. Router

17 Ulm Sanders
18 flulti-op.,:rAtiln

19 boring Ma x.,1

Related Science
.01 .

,

Safety
02 ,

-7)3

+and
Power. Tool s (17:.

n4 rachi ery
05 . Materials
n6 Fasteners

17. HardwarP

n8 Woods
n9 Orientati:,0,

10 Construction Pro,:eoury

06 Related Mathematics

: .
01

02
, 03

. , 04
05
06

07 Related Prawing
01

02

1, 03
44

'Ft

PrOJeCts
01

02

P3

Square Measure
, Board Measure

Wic Measure
'Plane Geometry

,

Percentage
Costs

6rxhogranhic Prclect l r

Nctorial Drawio,
.House Plans

Bitie Print Readinq

noor
Cabinet
Table

(14 tiantel

ns Mill Stock
n6 Plastic limirmto
07 Template
n8 Cleanup Safety
09 Stocklist


